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PROBLEM TO BE SOLVED: To 
provide an electrolyte composition 
with high ionic conductivity, an 
electrolyte, its manufacturing method, 
and a battery using it. 

SOLUTION: A negative electrode 1 1 
and a positive electrode 12 are faced 
through an electrolyte 13. The 
electrolyte 13 is prepared by 
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linkable functional group, a siloxane 
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structure, and the siloxane and the 
lithium salt exist in the net structure 
High film forming capability and 
strong film strength are maintained 
and at the same time ionic 
conductivity is heightened. 
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- «t # »j6&a mfe** *rr &as«Bjii6fe 
•itsuasiifc©*. sunm**)* 

[00 I 4] **fflfcj:$«fett, EISfci:ySgi^ 

ftfeffcgHrt. 3#*ffc£4»±. «WW*±*3tffc© 
[0015] *M!<£ £««KMII«irCI*. x-f 50 



4*982 00 0-2 2 2 93 9 

14 

©it. i&*wb6tt£*SA/cv*©^ jfcw*>g 

[0016] *»WtC<l:*aKSr«. i-^A-^fc 
J:0tSR»»«:S1-4(k^tt*aySS«:4JfCa5l83nfc 

[0017] *mvL*i> mj«s©ssa#&-c« . x- 
T^^tt^toJra'SiS-igfeafStfeSiBT&syilsite^ffk 
S*HWb#t!i4. *SSmt*ig#i*ftfc© 

[0018] *IW9«:J:-SSKjg<DS!a*^r«. 
f*lfr&fcj:V5(«»^|fe<fS«6S*Wr*aMS5l6B*fk 

[0019] *%WtcJ:^«*X'tt. SK««i©K»ttc 
J; 9 40fc 4 *>#£$t IS i©»r«llW»*»* 

[0020] 

[002 1] *JH8fl>-*IIW>«aKft6«B»«. X 

jS^+-[k^tt©*T?t*»^s*H5< a ofc* 1 ^ta 

i*. iS^fk^iais»ssi*-e-©H«?c»e»j$© 

[0022] cosesnfcffc'&'tet^rti, 
i«att©fk^fttej:ysa«©ffc#«j©^te< it-** 

*WlK*l*"CJBIISW4:«l*irr* bWtWUh 

n. «ft*wun>T:t>«fc<r». «**». c©a»smcfk 

^*sr*fk^ta*sa?»5iift:«a*Wbr i^-c t J: 
[002 3 3 life. C©SMS3ftfc<b£4Mi, 

^>at< 4 b i -3ST*ffc&4»i!i*a«snfc<>©-cAntj: 

J:<. 4'©J:5afeaic3B*SS*WT4|k^l*5«»3 
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it£W l sm$i\xt.>xt>£i.>< > ccJRtss 

[0024] fflU JrO^W + veSMS^^T^Kl 

mnzmzitstofrm$nte.m&tt?*>c tarn 

U». Etc. fi&t*©<fc£te£ffi!tt<>>fk 
2. Sfctmm^SlvtU' £M * 



(9) #812000-222939 

16 

[0 02 5] C©>5Sa«*ft&ffc&*W*. x-?* 
86. xA?*t^&£ott$U^*^fc£©£«!>J: 

*SS<f4'*Sr*fkStt*s*^6«:AJ^rSaS5*Jfe 

io (g»a*i(fc^U5rt(i:wi/-c^r4 > J:»,'. 

[0 02 6 J CWJ^fc^SnfcfkSfcil/Ctt. H 
ftjflKJi, x*^;Hk^#SfeatCfct*i:«tB3ftfc 

JHkSfe. *>x^^^Hk^tt*}J:tXh'J*X^*<k^fe 
SS^&fkSIBiO-Ct*. fkl 9K^Ufe-«Kr'* 

20 

Htl9] 



S4». R, . R» toJrtfR, l**^^afc«J^JB»l 
0 « fctix £ 0 «oy 2; 1 

[0027] FlUtt. ffcl 9KSO/cH»5«; 

r-^sn*^x^'f;i.(fc^t3»!>is«8S«c*jt,>r^3n 



Rj O / Fte \ O te 

Oto=C-C -O^OIaCHaO^CHjCHO^C-^CHa 



30 



ar. *yx*^;i.fk^30^3t»fc<aj£^ai«£ 
[0 02 9] *&> «*t*. h 'Jx^^JKt^fiJs^tB 

3n&«fi4ST4fk^8»iutrti. <k2i«:^L-fe- 
[<k2 1 1 



Uk20] 

fU o 

CH2=c — c— o-f-ctuCHao 



CH2 



40 



R, . R> fcJrtfR* t**^^*A:t^Sai 

U^X^Xiy^ *&. XfcJrtfY0:X£l*^Y2 
0 2 fct*X £ 0 Y £ 1 CDg&r& 



CH 



/ CH3 \ 0 R7 
-O^CH2CK2CH^CH2C»«>^ 

/ CM* \ 0 Ho 



f CHs \ O Ra 



CK2 



CM2-O-(-CH2CHa0 



CM? 



50 



10 030] C<£>1t2 llC^Ufcl- 9xA^;Mk&^ 
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2tmit*5>^tt©Mrn-c«>6o#. aoy-M* 

[0 03 1] C Jb&OfcJ^Kl, ft. 

[0 03 21 ffc, J8»§tife(t-&l8ttyrit. ens 

©fl&Kfe, tt2 2tCmOfc»i**te4fb23K: 

3hfc$ate?i*£&©*w&n*. c©ft£4»t£J: 

nw. ft2 2ic«Ofc«tf#&K:J:9x-- jnHSS&d 

*©•£'»* W>. 
[00333 
Ub22) 

4-CH2CH0-J- 
Ofe 

0-4-CH2CHSO-9R-RW 

ftp. R.*\mmi^\ 2<DT^**S, 8J882- 
180T>uy-*S. 8$$*3~8©i'?07**>l' 

s. eegsie-id^TU-)^. **»7-i2©t 

<i4>lfi«:*U Mil ^hS^fflSSBre**. 



(10) 4*882000-222939 

18 

Jus 
Uk2 33 

•4-CH4CH0-4- 

D^B^£IS£&W**£S^^©:2>&< 

*-rt-8fcJ: tf7 'J - ^»© $ %0>pti < 4 *> 1 
«tfc, R„«£T©#tfW&K:te<r»tB]-©rt£* 

[ 0 0 3 4 ] C ©fcS^tfKfctf&fb 2 2 K*t/fc$8fiX 
ft***©?!**^ ft2 2K*Ofc«s£*fiifb23K 

±L*I*. T»J*Ji. f~A£, T*'JU-HI. J»* 

{ o o 3 5 1 c©* ^<t»a*?rr zx&ztvtcitam 

tb-Cli. ^MtCl*. <b2 4KSUfc-#t3JfC$3tt 

30 RitftUdM^JtfftfcttttWfefc. Ib2 3«lte«.»-CR 
Ub24 3 



^CH2CHjO-4-4-CH»CHO 
I 

CH2 
I 



-t-CH2CHO-)j- 



0-f-CM2CHzC%CH3 



CM2 
I 

0— CHzCH' 



5W. i. j4}«t£Xk«ltU:©S8CC4.a. 
[00 36] ttte, C©3R»*ttfc<b6*HCW:. en* 40 

m*m? £ffc£4»±, (t2 2tC*OfcflW»&4ib2 3 

[0037] wmtettt*. s»sfi*?aK?*fc«> 
<s i > igrs (O) £©iM*isa*£*#»tci# 

6. ir^tC««R#mP3n/c (S iOCH, R) . 

•c*sn*e.ttsvo^>ai»»*s*w%ni. t© 50 



«£. afiS*fcttmSRti-iffi©«l»8-C*0, « 
? iCi^-CSiHilifc*. JVC. C©vn*ir> 

3*f*©¥*5#*st* 10000 ourc**e 

[0038] Sfc. C©^o4-9->Si9*«, SSSfc 

!&B4i**i4©-e, aMft»*tel*fl«HtR«*-^Att 
^* gt*C cWJr^/H^^Rtbfti 
ih*VS, ^o**Vg. J<l* e S&tt 
4r©7>Wa4rVS*iab«>. *tc, fEWSR*©**** 
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(11) #§92G00-222939 
19 20 

10 03 9) cvjutt^aw^mmtuxa. m* utzb) 

CH3 CHS 

CH& — Si— O— Qa— D"b— $L— CHs 
< I 

I 

d-_s— o— 
I 

CHS 



CH3 
I 

0*— Si— 0- 



CHj — CH2— 0-(~CH2 — CH2 — 0 



5$f. attOjfc6lOO0g»&£EU bti 1**10 20 

0*>*>10 0<!)8&£*L. R 1B lMclUI^S«:ttrib 
**g£*?\ b>l(?>±abf8S>D' acncr 

10 040] £»?Bfet*. I^c J: 0 4 
fctf*fci&<D*>©?&0 . ft2 6 tC*Vti-mtt&2 

n*. 

Ufc26]AB 30 
[004 1] C CtfSJSEE ± U *C l*8£JSttfc 

en. y a < l i > a, ^ h >j 

(Na> ft^>6<f^i^7 *J ^ A (K) £*£e>T**y$ 
■tt. *fcte*)*V0A <Ca) tt*«l»t*-??'**'9 

orW'fctl*. fcfc, 'J^^AS^UriiL i C I O 
• . L i BF« . L i PF, , L i A s Ft , L i A I 
C i. , L i S b Ft , L iCF s SO, . L i N (C 
F j SOi ) t . L i C 4 F* SO> . L i CF, CO 40 
a . L i N (C Fi COt >i UZ&9>*)s *W>l> 
te^LtrtiNaCIO. , NaBF, . NaSCNfr* 
#<*0, rt^AteilyTfctKBF, cn 

^^Ki;r^rn^ie*/c«2etLt^^ 
[0042]**, mzutc\ii#&t&<z*iiztet 

zntciti&i*: i ossaab iooo omsmxrv 



1 OS^J:D^^iB«^i+»'Cli^<. 100 
0 0&aS&J3;l& fc*<,>&@< 

[0 04 3] ttc, Sm2ttMt'i&V:*i?{>nW8& 
t\ 0. 000 lOh5«TC0«Brt'C*4C 

&<9*;1>S> -C. 0. 0 0 0 lftLbSWT^IBBrtX** 

[0044] fk 1 9 KwUfc^XAT^ftS 

ttl mo I «cg$n^x»^$S^f4<J>^;ua« < i 
+ x + y)aolt^0. {b2 4K^Ufc£a£f*lin 

o i ^^n-sx-T-^^mfeiMr^ati { i + < i 

4vl|?j> ?<j+ (l + l>xk) molt^ 
[ 0 6-4 5 ] C <OJ: *> unta,&T5?zwzmt. 

[0 04 6] *r, x-^/i^^^sMapjife^wffi 

Wt2fa*±VWSi'%mt±&Utc&*>X'*>Z>. fHA 
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02) 

21 

[0047] m*imiteto\t> * 0±j£Cfc 

*fc. ^«t<it-«K:tatt©JSi^S9J*Wo-Ci»nii: 
tM*lb£fc"C4>. ^* fcttWae^tttcWttOJKTfi 
?*S:*rr*fbS«rc<>J:<,>. RK. jRttpJSfefrtife&«: 

to < i <> i -^oSMstcsassisfett tats* » c * c >r t 
ft^tatoi'*w^n^. pat*, x.***flAflrc* 

X 9-*ftdft* M> lix * ^U&S* 4 yJbW t/T^ •& 

[ 0 0 4 9 ] C©,* ^ tti!fM8»J86fefb£*j£ l/Ctt, W 
AW. , ffc 1 9KrROfc-iaStt?*Sn*VxX^|k# 

«lfcJ:tXffc2 1 KmO&-«52Cr*3lY& h 'JX*^ 
fk£4»*f£'J*W6ft-&. fk 1 9K5rkfc^x* 

?*fb^to*fflc^«'&K:t*. c<Mt£toiicmz.x. ft 

2 OKmCfc^xA^MgrttSSfc** 4 *?* U>. 
Chtt. ±£t/ftJ:*«:. 3IWt,fcB!K:x-7*l$£ft 

x * ^ f k£439i£tt? &*sxa ?A-ik£te<»mSib 
i*sxx?Arit1&>/VxA? JHb£«J> I*. 0J:») 
«>**<5. OiyT<Wffll*XN&*C£jWff*U». * 
fc. fb2 1 fciribfc h yx^?;HkS«*ffi^*«^tC 
<>. COffc^KDDA-C. lb2 0K*Lfc*./x;S^Jl, 
fk^»«:d«f*#»f*^». 
[0050] ftKfcffi»5I^«f fk^ttiOTJt. fflA 
I*. <b2 2 (Cinbfc»fiX*tt4ffc2 3K*Ofc«tt*fi 
£*3tf#££(*toir*W&n*. AWRKet*. fk2 
4KmL.fc^S&i**i»f* U*. 
[0 05 1 ] a4»\ SS»Rlfl6«ffk*»<l:S^fbS«»£ 

ofd^ti. jS#+fk#fctbrvo*-fr>ar«(**iBi' 
±&ufca«j. i ooas 

mctiuxm^mits®* i osa«w± i o o o 

I*. ;s»»is&afb^te«ctert&x-y-^^*Ci©*<u 



4S832000-222939 
22 

■c. 0. 000 UJLhSJyTOIBartrfeeCiJW?* 

t*. va*i>->S8»(*tc*j«&x-^**S^*tS[<0<JU 
trca-y («»s«>**a/ 

VO**>St9f*tC*W*x-?MS&*te<^;MK> 
•C. 0. 0 0 0 USLh5WT<D«Hl^'Cab&C£*s»f3: 

[0052] £<r»X\ Cft6x~^*»£&fc J^JBiftTSj 
^af«6a«r«T&aiS5Jlltofk^lB4, S^lb^to 

[0 05 3] *S^H»&a£CT«. PUtt, 7*1-7 
h '.) ?oofte h 2-tPc*V- 
2->f-^7 r nt*7*^> > 2-fc KD*f-2-je 

*OWVX-7 , * < 2. 2-i^xh+V 

h. ffe, tta^PBtawittrti, mi*. »>tF 
i- 'j £<?>«««, * &at \sY?9 mmims>2>. 

[0 05 4] fitiJ. S^H^WI*, x-^JHS&4eJ:ty 
3W5Wfc«^*irr *3M*Ntaftefc 1 0 OSS 

«K«cro. 1-1. omaa©sB@ri$ttrr^«, 
i. oMa»*a^-cjjao^n:4a»^*?€.«f 

[0055] IS(,»r, CCOfi^fetc^m St8, x 

[0 05 6] 3S»5Ite«ffk^t!J4, JS^f<b*«! 

SS»?FteSfk^«»*fi^3iiA;©6. 

tSS«l«:Sfr*b-C^6a«5Ifi6tofk&139*a^?**J: 
[0057] COSISSti. XO^^mL-CfcU 
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[005 8] $r, fco&mmt&isHc.. x-r*m 

m^&wt&xt. lu&teemtm&t*. *© 
m. •a&K.&vxm.imftmm.'iirz. m**. *© 

&&m=t?t>. ewe**. **te<o«fli«:»*«B 
i o 05 9 ] ate, &i*mtwgtmwicft&.$t\z>i> 

fc. 7*rtVfcB-<*>«:fiJW<:'J*'5A,* 

©sate J: ->-CfcM<£4Eit* &c 4te j o fHSbr b 
[0060] cvjL'Hc.bz'mstxzwzmti;. *© 

1 0 o e i ] a i tt. -mmmmc%i,^jss^m\.' 
h. cozxRttiit, us i i 4 ie 1 2 4#£js«fe© 

«»K&*SH?9l 3«rrtL-CfltJ§3*VCV&. 0^6 

1 4isi 2 4*ratcm?<t:^tc^snfe-4t©mi 
«tl5. 1 6®JSg*«48&£tt-SC4(CJ:D&B<* 

[0 06 21 Jlfil Itt. WAI*. 'J^-JAftB. *fc 

11 9 * ^ ^ * Jctxnaar 4 c tanuiMr* 

m. ^*£^0Sigi#M£SirU'ti>* < > C©gSRtt 



03) #112000-222939 

24 

[0063] ESl 2ti. M&l*. EfiSMtet/C. 
TiS, , MoS, , NbSe, **<,»I*V, O, tt£ 

u& >) * 0 A4gwT& >)fo imsmtMibv < « u 

«*JS<f*K« > Li, MO, *£ft4?&V?9A. 
(Co) , (N i ) fcJttf-?>#> <Mn) © 

10 ^*<Dj*<tti«ASff*ci>. x«. as, 
0. 05SxSi. 1 ocffiHrtGXS-efc*. c©<t^ 

«f »J * $ .tlSSKf t4»©Sf*«4 LTtt, L 1 C 0 
O, . LiNiO, , Li, Ni, Co,., O, «B 
U xfcJ:yy©iSU^©?EftStt5$«:j:->-Cgfr 
♦). aS, 0<x< 1, 0. 7<y S 1-0*4. ) *>& 
(>«LiMa, O, &4'#$tffcn*. 

[0064] at, cv>)?o Atezmumt. w* 

tf. 'J^OACD^B, {figJte, Kft<t»«.*l>«*Bft 

tcte<,»T6 0 0 - 1 0 0 ox©«fflrt©susr*srr4 

C4Ki:»)a63*n4. 

[0065] S(SS13«. CCr-tftSBgftiLr'J 

SftXit-feXU— Jr 4<yC©8:B<>i&ta'C^.&. Tfet» 
6. mfil 14iESl2 4*IS!ttC. n&Oitttcj:* 
SacWSfil^WJtt/^ 'J ? 9 i +>«r«jft3 «4 J: 

U-Jf«:^Sl 1 4SBS 1 3 4<DfS. I6I24SK 
30 SI 3<0Sl*>4Ui«K3 1 3©+tCf|jl4J:^KU-C 
■b>tP-*4t,'Ctt, *«)f-h77JU+ox? 
U> . *H7PtL- >*> icMi* <) U >J^4©&fiS 

ttih<f> x *A:tt??lSSB7^;UA*>^)5f4fc©«t4' 

[ 0 0 6 6 ] C©<t ^tt»«*WT4-ytSj6«t*©J: 

[0067] c©^sas-cti, 3t««ff^4. m 

«. Igl 2/CP6'J*0AdS^4->4GorK«L. € 
40 JKS1 3*/fL-C©Sl lK^SESn-S. ffitS^tf^ 

4. WA/i*. asi i*^y?'?A*i^*>4a-7rifl 

CC-C. SJK§13«. x-yJUS&teJrySJWS^W 
is 0 . ■C-©H*icfflB#S©faK:iS^+(t-&ife4 'J*0 

i-<*>4*sai>rt^. J:->-c. «a»4«c»a« 

[0 06 8] C©J:^«C. *WS©SJ8lCfii*«l|?gtC 

so Ant*. x-?-A^^tej;ysMe3i«:iif 4(t^ta*iie 
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5Wb¥^^*4*to!trftt* t &8K:8a>tts8*irrs. 

[0 06 9 J «fc, ZRmtittitimwx 
&tte&mamH>km interna:. 

[0070] kk. «ea©^ss«:*^««Rfflffl^»» 

[007 1 J *0*-C. 4&ttt!>g«£f£«SIt9©Sl£ 

[0072] BK*fc, **ft©»S{C^-63XS?fetC* 
CHs /CHs 

-o 



<14) 43812000-222939 

25 

[0073] 

to [0 07 41 («ft«n *r, swt&o-csosaa 

'J* <CH, CN>«C. fb2 7K*t,fcl 

Qji9>\,A*,?*z-i\,) A $ f (L i <CF. SO, > 
, N> t&fifljlXfgKWc. >XS,>V. CtvtcS^Snlftnc 
ft&4S± or{b2 8 tC*t,/c2S£8&©# UxfP^y 
y;a-*yy**¥U-l't, Jt2 9{C;nt,fc2££8 

20 [007 5] 
[ft27] 



] 



— o4-s— o4f-si— 



CHs — Si 

CH3 \CH3 



r 

, SS-CH3 

A 1 ) 1 

A\CH2CH2CH80(CH2CH80)ioCH3/ 6 CH3 



Ub28] 



CH30 



0 CHs 



CH2=C— C— 0-f-CH2CH20-^-C— C=CH2 



[fb2 9] 



CH30 

CH2=C — C- 



0-(-CHsCH2O) r CH9 



[0076] IS^r, C©ffl^S«S:aETKt4e*,»'C 2 

*t,fc©*. SSMMrStebTO. 0 5SS&D2. 2 
-y.rfJ-*V-2. 2' -5i^A7'feh7x/'>« 



30 H«*6inW/ciia' ©*S-C2 0#lfciS«t>. 

lB*t?->fc. 6 0*C<D«ETtC*>t'-C6i#fB 

mat, mz 1 0 0 wm©s»gs:$&. 

[0 07 7] C©tSKS©M4fflao. 7854cm' 
©RSWk:$J9#*, -*f©*^>P*«©S§SK&* 
#»^>fc , -y>*i£KJ:0 2 5*Cta*tt-£^ 

*>ewiK**«!)fc. -e©»s*4*i«:*T. 

[0078] 
[*1] 
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£5) 



27 



#332000-222939 
28 







W £ > 
froS- cm) 






UK" 1 " 




2 


2 




015 


2 


OS 


05 




0.22 


3 


0J25 


(X125 




0.43 


4 


J. 33 


£66 




0^3 


5 


0l88 








6 






4 


o.oie 


7 






1 


0,067 


8 






025 


031 



[0079] <Hi6«2> lk2 8(C»SLfc*yx?-U> 
y»Ja-Ayj< I— KPjjyjBSfcO. 5aaat 
t,. fk2 9KmUfc^*v*«;x?u:/yy:i-;l.*: 
9 l>- twmimtO . 5SSS4UcC4«r 
R6. MkMl iHtttCL-CSJKS^fflicfc. COS 

[0080] <£iftfl3> lk2 8(C*l.fc*yx*U> 
*£U fk29tCSOfc->< h+VtfyxT-Uvyya- 

fc. cwawBKoi.TrtjaswiiBttKb'c-f*^ 

[008 1] <Htk«4> fb2 8«l*l/fe*y*^U> 

y'j3-A«>y*jMju-K>auns*i. 3 3 ass 

41/. ffc29tc*ofc->< l>*«/#'Mf u>*93-* 

*./.><*>>yi/ 2. $6asS4L-/cc 

©*lSS«:-x«-c <>*teW l 40fctc L,r 

[0 08 2] <HftH5Mfc2 8«:*l,fc*yx?u> 
ytf3-*i^**yu-MWftlMi0. 0 8 3SS 

fk2 9tc*ufc> h*v*'jx^u>yj3- 

;U*>>.rf*>y L--h©ijyitS40. 16 6SS8&4U 
fc. c©s*raKrn>r4>gte«i4B8uct/c-f*> 

[0083] <?9S«6Hk2 8<tfR0fc*yx?U> 

* y x *• i/ > y y a ✓ jt » 9 y u- h 
r. JRS?iffesnk^«!4U-c(t3 0fermufcFy7i'y 
u-hfkSftt4fia«lBiifcc:4t»*. 2BSW14 



20 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer.So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



[Claim(s)] 

[Claim 1] The constituent for electrolytes characterized by including the compound which has the 
functional group in which ether linkage and bridge formation are possible, and for which a bridge can 
be constructed, a high molecular compound, and an electrolyte salt. 

[Claim 2] The compound in which the aforementioned bridge formation is possible is a constituent 

for electrolytes according to claim 1 characterized by including one sort which has at least one 

functional group which can construct a bridge, or two sorts or more of compounds. 

[Claim 31 The compound in which the aforementioned bridge formation is possible is a constituent 

for electrolytes according to claim 1 characterized by including the compound which has at least one 

free end which the functional group which can construct a bridge is not allotted and includes ether 

linkage. 

[Claim 4] The compound in which the aforementioned bridge formation is possible is a constituent 
for electrolytes according to claim 1 characterized by including an ester compound. 
[Claim 5] The compound in which the aforementioned bridge formation is possible is a constituent 
for electrolytes according to claim 4 characterized by including at least one sort in a monoester 
compound, a diester compound, and a triester compound. 

[Claim 6] The compound in which the aforementioned bridge formation is possible is a constituent 
for electrolytes according to claim 5 characterized by including the diester compound expressed with 
following ** 1. 

[Formula 1] 

Ri O / Fto \ O Ra 



(Rl, R2, and R3 express a hydrogen atom or an alkyl group among a formula, and x and y are the 
integers of x>=l and y>=0 or x>=0, and y>=l.) 

[Claim 7] The compound in which the aforementioned bridge formation is possible is a constituent 

for electrolytes according to claim 6 characterized by including the monoester compound expressed 

with ** 2 of further the following. 

[Formula 2] 

FU O / R5 \ 



(R4, R5, and R6 express a hydrogen atom or an alkyl group among a formula, and X and Y are the 
integers of X>=1 and Y>=0 or X>=0, and Y>=1.) 

[Claim 81 The weight ratio (a monoester compound / diester compound) of the aforementioned 
monoester compound to the aforementioned diester compound is a constituent for electrolytes 
according to claim 7 characterized by being within the limits of 5.0 or less more greatly than 0. 
[Claim 9] The compound in which the aforementioned bridge formation is possible is a constituent 
for electrolytes according to claim 5 characterized by including the triester compound expressed with 
following ** 3. 
[Formula 3] 
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CH3 




/ CH3 \ O Rb 



CH— O^CH2CH20-^CH2CHO-tLc — c =ch 2 

/ CH3 \ O Rg 
CH2— 04-CH2CH20-^CH 2 CHO-/— C - C = 



CH2 

(R7, R8, and R9 express a hydrogen atom or an alkyl group among a formula, and p and q are the 
integers of p>=l and q>=0 or p>=0, and q>=l .) 

[Claim 10] The compound in which the aforementioned bridge formation is possible is a constituent 
for electrolytes according to claim 1 characterized by being a copolymer including the composition 
unit expressed with following ** 4, and the composition unit expressed with following ** 5. 
[Formula 4] 
-{-CH2CH0-}- 

CH2 

0^-CH2CH20-^-RlO 

(RIO expresses at least one sort in an alkyl group, an ARUKENIRU machine, a cycloalkyl machine, 
an aryl group, an aralkyl machine, and a tetrahydropyranyl group among a formula, and h is the 
integer of l<=h<=12.) 

[Formula 5] 
4-CH2CHO-)- 

R11 

(the inside of the functional group in which Rl 1 has an active hydrogen machine and an unsaturation 
double bond among a formula - at least - on the other hand - or the inside of the functional group 
which has an active hydrogen machine and an unsaturation double bond - on the other hand, at least 
one sort in a hydrogen atom, an alkyl group, an ARUKENIRU machine, a cycloalkyl machine, and an 
aryl group is expressed to a list at least) 

[Claim 1 1] The rate of the aforementioned electrolyte salt to the compound in which the 
aforementioned bridge formation is possible is a constituent for electrolytes according to claim 1 
characterized by being the rate (the number of mols of the ether linkage unit in the compound in 
which the number of mols / bridge formation of an electrolyte salt are possible) of the number of 
mols of an electrolyte salt to the number of mols of the ether linkage unit in the compound which can 
construct a bridge, and being within the limits of five or less [ 0.0001 or more ]. 
[Claim 12] The aforementioned high molecular compound is a constituent for electrolytes according 
to claim 1 characterized by including the siloxane derivative expressed with following ** 6. 
[Formula 6] 

CH 3 CH3 

I I 
CH3— Si — O— Da — D^— Si — CH3 

I I 
CH3 CH3 

CH3 
I 

D = — Si — O — 
I 

CH3 
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CH3 



D'=— Si — 0— 

12 — CH2 — 0-(-CH2 — CH2 — o-)^y- 

I 



CH 2 — CH2— CH2— 0^CH2— CH2— O-^CH— CH 2 — 0-yRi 2 

\ CH 3 / n 



(a expresses the integer of 0 to 100 among a formula, b expresses the integer of 1 to 100, m expresses 
the integer of 0 to 100, n expresses the integer of 0 to 100, and R12 expresses a hydrogen atom or an 
alkyl group.) In addition, at the time of b> 1, even if b D' is the same, they may differ. Moreover, the 
hydrogen atom contained in D' and R12 may be replaced by the halogen atom. 
[Claim 13] The rate of the aforementioned electrolyte salt to the aforementioned siloxane derivative 
is a constituent for electrolytes according to claim 12 characterized by being the rate (the number of 
mols of the ether linkage unit in the number of mols / siloxane derivative of an electrolyte salt) of the 
number of mols of an electrolyte salt to the number of mols of the ether linkage unit in a siloxane 
derivative, and being within the limits of five or less [ 0.0001 or more ]. 
[Claim 14] The constituent for electrolytes according to claim 12 characterized by including the 
compound in which the aforementioned bridge formation is possible by within the limits below the 
10000 weight sections more than 10 weight sections to the 100 weight sections of the aforementioned 
siloxane derivative. 

[Claim 15] The average molecular weight of the aforementioned siloxane derivative is a constituent 
for electrolytes according to claim 12 characterized by being 100000 or less. 
[Claim 16] The aforementioned electrolyte salt is a constituent for electrolytes according to claim 1 
characterized by being lithium salt. 

[Claim 17] The electrolyte characterized by the compound which has ether linkage and a bridge 
formation machine containing the compound over which the bridge was constructed in the bridge 
formation machine, a high molecular compound, and an electrolyte salt. 
[Claim 18] The compound by which bridge formation was carried out [ aforementioned ] is an 
electrolyte according to claim 17 with which one sort which has at least one bridge formation 
machine, or two sorts or more of compounds are characterized by having the structure where the 
bridge was constructed in the bridge formation machine. 

[Claim 19] The compound by which bridge formation was carried out [ aforementioned ] is an 
electrolyte according to claim 17 characterized by having a free end side chain including ether 
linkage. 

[Claim 20] The compound by which bridge formation was carried out [ aforementioned ] is an 
electrolyte according to claim 17 with which an ester compound is characterized by having the 
structure where the bridge was constructed in the bridge formation machine. 
[Claim 21] The compound by which bridge formation was carried out [ aforementioned ] is an 
electrolyte according to claim 20 characterized by having the structure where the bridge was 
constructed over at least one sort in a monoester compound, a diester compound, and a triester 
compound in the bridge formation machine. 

[Claim 22] The compound by which bridge formation was carried out [ aforementioned ] is an 
electrolyte according to claim 21 with which the diester compound expressed with following ** 7 is 
characterized by having the structure where the bridge was constructed in the bridge formation 
machine. 
[Formula 7] 

Rl O / R2 \ O R3 

CH 2 = C — C — O -f - CH2CH20-^ r l r CH2CHO-/ 7 - C — C = CH2 

(Rl, R2, and R3 express a hydrogen atom or an alkyl group among a formula, and x and y are the 
integers of x>= 1 and y>=0 or x>=0, and y>= 1 .) 

[Claim 23] The compound by which bridge formation was carried out [ aforementioned ] is an 
electrolyte according to claim 22 with which the monoester compound expressed with ** 8 of further 
the following is characterized by having the structure where the bridge was constructed in the bridge 
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formation machine. 
[Formula 8] 



FU 0 

1 I' 

CH2= C — C — O 4-CH2CH2O 




(R4, R5, and R6 express a hydrogen atom or an alkyl group among a formula, and X and Y are the 
integers of X>=1 and Y>=0 or X>=0, and Y>=1.) 

[Claim 24] The compound by which bridge formation was carried out [ aforementioned ] is an 
electrolyte according to claim 23 characterized by having more greatly than 0 the structure where the 
bridge was constructed over the diester compound in the bridge formation machine, and the structure 
where the bridge was constructed over the monoester compound in the bridge formation machine, 
within the limits of 5.0 or less in the weight ratio (a monoester compound / diester compound) of a 
monoester compound to a diester compound. 

[Claim 25] The compound by which bridge formation was carried out [ aforementioned ] is an 
electrolyte according to claim 21 with which the triester compound expressed with following ** 9 is 
characterized by having the structure where the bridge was constructed in the bridge formation 
machine. 
[Formula 9] 



(R7, R8, and R9 express a hydrogen atom or an alkyl group among a formula, and p and q are the 
integers of p>=l and q>=0 or p>=0, and q>=l .) 

[Claim 26] The compound by which bridge formation was carried out [ aforementioned ] is, an 

electrolyte according to claim 17 with which a copolymer including the composition unit expressed 

with the composition unit expressed with following ** 10 and following ** 11 is characterized by 

having the structure where the bridge was constructed in the bridge formation machine. 

[Formula 10] 
-(-CH2CHO-3- 

CH2 

0-f-CH2CH20-)^Rio 

(RIO expresses at least one sort in an alkyl group, an alkenyl machine, a cycloalkyl machine, an aryl 

group, an aralkyl machine, and a tetrahydropyranyl group among a formula, and h is the integer of 

l<=h<=12.) 

[Formula 11] 
-{-CH2CHO-}- 



(the inside of the functional group in which Rl 1 has an active hydrogen machine and an unsaturation 
double bond among a formula — at least — on the other hand — or the inside of the functional group 
which has an active hydrogen machine and an unsaturation double bond — on the other hand, at least 
one sort in a hydrogen atom, an alkyl group, an alkenyl machine, a cycloalkyl machine, and an aryl 
group is expressed to a list at least) 




R11 
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[Claim 27] The rate of the aforementioned electrolyte salt to the compound by which bridge 
formation was carried out [ aforementioned ] is an electrolyte according to claim 17 characterized by 
being the rate (the number of mols of the ether linkage unit in the number of mols / compound with 
which the bridge was constructed of an electrolyte salt) of the number of mols of an electrolyte salt to 
the number of mols of the ether linkage unit in the compound over which the bridge was constructed, 
and being within the limits of five or less [ 0.0001 or more ]. 

[Claim 28] The aforementioned high molecular compound is an electrolyte according to claim 17 
characterized by including the siloxane derivative expressed with following ** 12. 
[Formula 12] 

CH3 CHa 

CH3— Si — O— Da — D'b— Si — CH3 

I I 
CH3 CH 3 

CHa 

D = — Si— 0 — 

I 

CH 3 



CH3 
I 

D'=— Si— O — 
I 

CH 2 -CH2-CH2-O^CH2-CH 2 -0-^uCH~-CH2-O^V-Ri2 

(a expresses the integer of 0 to 100 among a formula, b expresses the integer of 1 to 100, m expresses 
the integer of 0 to 100, n expresses the integer of 0 to 100, and R12 expresses a hydrogen atom or an 
alkyl group.) In addition, at the time of b> 1 , even if b D' is the same, they may differ. Moreover- the 
hydrogen atom contained in D' and R12 may be replaced by the halogen atom. 
[Claim 29] The rate of the aforementioned electrolyte salt to the aforementioned siloxane derivative 
is an electrolyte according to claim 28 characterized by being the rate (the number of mols of the 
ether linkage unit in the number of mols / siloxane derivative of an electrolyte salt) of the number of 
mols of an electrolyte salt to the number of mols of the ether linkage unit in a siloxane derivative, and 
being within the limits of five or less [ 0.0001 or more ]. 

[Claim 30] The electrolyte according to claim 28 characterized by including the compound by which 
bridge formation was carried out [ aforementioned ] to the 100 weight sections of the aforementioned 
siloxane derivative by within the limits below the 10000 weight sections more than 10 weight 
sections. 

[Claim 31] The average molecular weight of the aforementioned siloxane derivative is an electrolyte 
according to claim 28 characterized by being 100000 or less. 

[Claim 32] The aforementioned electrolyte salt is an electrolyte according to claim 17 characterized 
by being lithium salt. 

[Claim 33] The manufacture method of the electrolyte characterized by mixing the compound which 
has the functional group in which ether linkage and bridge formation are possible, and for which a 
bridge can be constructed, a high molecular compound, and an electrolyte salt, and making the 
compound which can construct a bridge construct a bridge. 

[Claim 34] The manufacture method of the electrolyte according to claim 33 characterized by making 
the compound which can construct a bridge irradiating ultraviolet rays, an electron ray, X-rays, 
gamma rays, microwave, or a RF or by heating construct a bridge. 

[Claim 35] The manufacture method of the electrolyte characterized by adding an electrolyte salt after 
mixing the compound which has the functional group in which ether linkage and bridge formation are 
possible, and for which a bridge can be constructed, and a high molecular compound and making the 
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compound which can construct a bridge construct a bridge. 

[Claim 36] The manufacture method of the electrolyte according to claim 35 characterized by making 
the compound which can construct a bridge irradiating ultraviolet rays, an electron ray, X-rays, 
gamma rays, microwave, or a RF or by heating construct a bridge. 

[Claim 37] It is the cell characterized by including the compound with which it is the cell equipped 
with the electrolyte with the positive electrode and the negative electrode, and the bridge was 
constructed over the compound with which the aforementioned electrolyte has ether linkage and a 
bridge formation machine in the bridge formation machine, a high molecular compound, and an 
electrolyte salt. 

[Claim 38] The compound by which bridge formation was carried out [ aforementioned ] is a cell 
according to claim 37 by which one sort which has at least one bridge formation machine, or two 
sorts or more of compounds are characterized by having the structure where the bridge was 
constructed in the bridge formation machine. 

[Claim 39] The compound by which bridge formation was carried out [ aforementioned ] is an 
electrolyte according to claim 37 characterized by having a free end side chain including ether 
linkage. 

[Claim 40] The compound by which bridge formation was carried out [ aforementioned ] is a cell 
according to claim 37 by which an ester compound is characterized by having the structure where the 
bridge was constructed in the bridge formation machine. 

[Claim 41] The compound by which bridge formation was carried out [ aforementioned ] is a cell 
according to claim 40 characterized by having the structure where the bridge was constructed over at 
least one sort in a monoester compound, a diester compound, and a triester compound in the bridge 
formation machine. 

[Claim 42] The compound by which bridge formation was carried out [ aforementioned ] is a cell 

according to claim 41 by which the diester compound expressed with following ** 13 is 

characterized by having the structure where the bridge was constructed in the bridge formation 

machine. 

[Formula 13] 

Ri 0 / R2 \ O 

CH 2 =C— C — O^CH2CH20^^CH 2 CHO~/ 7 -C — C =CH2 

(Rl, R2, and R3 express a hydrogen atom or an alkyl group among a formula, and x and y are the 
integers of x>=l and y>=0 or x>=0, and y>=l.) 

[Claim 43] The compound by which bridge formation was carried out [ aforementioned ] is a cell 

according to claim 42 by which the monoester compound expressed with ** 14 of further the 

following is characterized by having the structure where the bridge was constructed in the bridge 

formation machine. 

[Formula 14] 

R4 O / R5 \ 

I I' I 

CH2= C — C — O -f- CH2CH2O-V-V CH2CHO-/— R6 

(R4, R5, and R6 express a hydrogen atom or an alkyl group among a formula, and X and Y are the 
integers of X>=1 and Y>=0 or X>=0, and Y>=1.) 

[Claim 44] The compound by which bridge formation was carried out [ aforementioned ] is a cell 
according to claim 43 characterized by having more greatly than 0 the structure where the bridge was 
constructed over the diester compound in the bridge formation machine, and the structure where the 
bridge was constructed over the monoester compound in the bridge formation machine, within the 
limits of 5.0 or less in the weight ratio (a monoester compound / diester compound) of a monoester 
compound to a diester compound. 

[Claim 45] The compound by which bridge formation was carried out [ aforementioned ] is a cell 
according to claim 41 by which the triester compound expressed with following ** 15 is 
characterized by having the structure where the bridge was constructed in the bridge formation 
machine. 
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[Fonnula 15] 



/ CH 3 \ O R7 
CH2- 0 CH2CH20-)-V CH2CHO-/— c' — C = CH2 



/ CH 3 \ 0 Rs 
CH— O^CH2CH 2 0-^-VcH2CHO-tLc!-C — 



CH 2 



/ CH3 \ O Ra 
CH2— O^CH 2 CH 2 0^-VcH2CHO n Lc-C — 



CH2 

(R7, R8, and R9 express a hydrogen atom or an alkyl group among a formula, and p and q are the 
integers of p>=l and q>=0 or p>=0, and q>= 1 .) 

[Claim 46] The compound by which bridge formation was carried out [ aforementioned ] is a cell 
according to claim 37 by which a copolymer including the composition unit expressed with the 
composition unit expressed with following ** 16 and following ** 17 is characterized by having the 
structure where the bridge was constructed in the bridge formation machine. 
[Formula 16] 
-(-CH2CHO-3- 

CH2 
I 

O-f-CH2CH20-)f-Rl0 

(RIO expresses at least one sort in an alkyl group, an alkenyl machine, a cycloalkyl machine, an aryl 
group, an aralkyl machine, and a tetrahydropyranyl group among a formula, and h is the integer of 
l<=h<=12.) 

[Formula 17] 
-(-CH2CHO-}- 

R11 

(the inside of the functional group in which Rl 1 has an active hydrogen machine and an unsaturation 
double bond among a formula - at least - on the other hand - or the inside of the functional group 
which has an active hydrogen machine and an unsaturation double bond - on the other hand, at least 
one sort in a hydrogen atom, an alkyl group, an alkenyl machine, a cycloalkyl machine, and an aryl 
group is expressed to a list at least) 

[Claim 47] The rate of the aforementioned electrolyte salt to the compound by which bridge 
formation was carried out [ aforementioned ] is a cell according to claim 37 characterized by being 
the rate (the number of mols of the ether linkage unit in the number of mols / compound with which 
the bridge was constructed of an electrolyte salt) of the number of mols of an electrolyte salt to the 
number of mols of the ether linkage unit in the compound over which the bridge was constructed, and 
being within the limits of five or less [ 0.0001 or more ]. 

[Claim 48] The aforementioned high molecular compound is a cell according to claim 37 
characterized by including the siloxane derivative expressed with following ** 18 
[Formula 18] 

CH3 CHa 

CH 3 — Si — O— Da — D'b— Si —CHa 

I I 
CHa CH3 

CH3 
I 

D=— Si— O— 
I 

CH3 
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CHa 
I 

D'=~Si — 0 — 
I 

CH2 — CH2 — CH2 — 0-£-CH2 — CH2 — O-^^-CH — CH2 — O-V-R12 

\ CH3 / n 



(a expresses the integer of 0 to 100 among a formula, b expresses the integer of 1 to 100, m expresses 
the integer of 0 to 100, n expresses the integer of 0 to 100, and R12 expresses a hydrogen atom or an 
alkyl group.) In addition, at the time of b> 1, even if b D' is the same, they may differ. Moreover, the 
hydrogen atom contained in D' and R12 may be replaced by the halogen atom. 
[Claim 49] The rate of the aforementioned electrolyte salt to the aforementioned siloxane derivative 
is a cell according to claim 48 characterized by being the rate (the number of mols of the ether 
linkage unit in the number of mols / siloxane derivative of an electrolyte salt) of the number of mols 
of an electrolyte salt to the number of mols of the ether linkage unit in a siloxane derivative, and 
being within the limits of five or less [ 0.0001 or more ]. 

[Claim 50] The cell according to claim 48 characterized by including the compound by which bridge 
formation was carried out [ aforementioned ] to the 100 weight sections of the aforementioned 
siloxane derivative by within the limits below the 10000 weight sections more than 10 weight 
sections. 

[Claim 51] The average molecular weight of the aforementioned siloxane derivative is a cell 
according to claim 48 characterized by being 100000 or less. 

[Claim 52] The aforementioned electrolyte salt is a cell according to claim 37 characterized by being 
lithium salt. 



[Translation done.] 
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DETATT ,F,D DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the cell which used an 
electrolyte, its manufacture method, and it for the constituent row for electrolytes containing a high 
molecular compound and an electrolyte salt. 
[0002] 

[Description of the Prior Art] Recent years come, portable electrical-and-electric-equipment products, 
such as a camcorder/movie (video tape recorder), a cellular phone, or a laptop computer, are 
spreading quickly, and the further high performance-ization of an electrochemistry device is needed 
as a device of such electronic equipment. 

[0003] Conventionally, the liquefied electrolyte made to dissolve an electrolyte salt in water or an 
inflammable organic solvent has been used as matter with which electrochemistry devices, such as a 
rechargeable battery, manage ionic conduction. However, a liquefied electrolyte has problems, such 
as a liquid spill, and, for this reason, needed to secure confidentiality using the metal container. 
Therefore, generally, such an electrochemistry device had the heavy weight, and the flexibility of a 
configuration also had complicatedness low [ a device ] in connection with the sealing process. Then, 
the research using the so-called solid electrolyte which consists of an ion conductivity solid-state is 
made actively. While there are no worries about a liquid spill in a solid electrolyte and being able to 
cany out simple [ of the sealing process for it ], there is an advantage, like the flexibility of shape 
selectivity is high by the film moldability which can carry out [ lightweight ]-izing of the device and 
which was further excellent in the polymer. 

[0004] Generally this solid electrolyte consists of a matrix macromolecule and a possible electrolyte 
salt of ionic dissociation. Among these, the matrix macromolecule holds ionic dissociation ability and 
has the function of both sides, such as a duty which solidifies this ion conductivity solid-state, and a 
duty as a solvent to an electrolyte salt. About such a solid electrolyte, the report that the ionic 
conductivity of about 1x10 to 7 S/cm was obtained by the system which dissolved the lithium 
perchlorate in the polyethylene oxide by Armand and others of the Grenoble university (France) is 
carried out in 1978, and examination has also been performed still more actively since then about the 
various polymeric materials focusing on the polymer which has polyether combination now. 
[0005] 

[Problem(s) to be Solved by the Invention] The solid electrolyte using a straight chain-like polyether 
which is represented by this polyethylene oxide as a matrix shows ionic conduction, when the ion 
which is dissolving moves by the local segmental motion of a macromolecule chain in the inside of 
the amorphous phase more than the glass transition temperature of a matrix polymer. 
[0006] However, the ion which is dissolving into the matrix of the shape of a straight chain like the 
polyethylene oxide which is the polymer of semicrystallinity, especially the cation were strongly 
configurated according to the interaction with a macromolecule chain, this became a point 
constructing [ false ] a bridge, and they caused partial crystallization, and had the problem that a 
segmental motion will fall. Therefore, in order to realize higher ionic conductivity under a room 
temperature, to perform a molecular design which the dissociating power of an electrolyte salt is high, 
and the amorphism (amorphous) field where ion tends to move within a matrix exists mostly, and 
keeps the glass transition point of a polymer low is desired. 
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[0007] In addition, the attempt which raises ionic conductivity by introducing branching structure 
into a polyethylene-oxide skeleton as this kind of a molecular design, for example is performed (21 
the Watanabe justice, Netsu Sokutei 24 (1) ppl2- 1996). However, this kind of polymer has the 
problem that the synthetic method is complicated. 

[0008] Moreover, otherwise, the three-dimensions network structure is introduced into a matrix 
macromolecule, the attempt which makes crystallization of a polymer check is made, and the method 
of carrying out the polymerization of the acrylic or the methacrylic system monomer which has a 
polyoxyalkylene component as an example of this kind of molecular design is reported (JP,5- 
25353,A). However, there is a problem that ionic conductivity for a low sake with the sufficient 
melting nature to the monomer of an alkali-metal salt is not obtained. Therefore, the new solid 
electrolyte replaced with these is called for. 

[0009] this invention was made in view of this trouble, and the purpose is in offering the cell which 
used an electrolyte, its manufacture method, and it for the constituent row for electrolytes which can 
show high ion conductivity. 
[0010] 

[Means for Solving the Problem] The constituent for electrolytes by this invention contains the 
compound which has the functional group in which ether linkage and bridge formation are possible 
and for which a bridge can be constructed, a high molecular compound, and an electrolyte salt. 
[001 1] The compound with which the electrolyte by this invention has ether linkage and a bridge 
formation machine contains the compound over which the bridge was constructed in the bridge 
formation machine, a high molecular compound, and an electrolyte salt. 

[0012] The manufacture method of the electrolyte by this invention mixes the compound which has 
the functional group in which ether linkage and bridge formation are possible and for which a bridge 
can be constructed, a high molecular compound, and an electrolyte salt, and makes the compound 
which can construct a bridge construct a bridge. 

[0013] After the manufacture method of other electrolytes by this invention mixes the compound 
which has the functional group in which ether linkage and bridge formation are possible and for 
which a bridge can be constructed, and a higjh molecular compound and makes the compound which 
can construct a bridge construct a bridge, it adds an electrolyte salt. 

[0014] The cell by this invention is equipped with an electrolyte with a positive electrode and a 
negative electrode, and an electrolyte contains the compound with which the bridge was constructed 
over the compound which has ether linkage and a bridge formation machine in the bridge formation 
machine, a high molecular compound, and an electrolyte salt. 

[0015] In the constituent for electrolytes by this invention, since the compound which has the 
functional group in which ether linkage and bridge formation are possible and for which a bridge can 
be constructed, and the high molecular compound are included, the electrolyte in which high ion 
conductivity is shown is obtained. 

[0016] In the electrolyte by this invention, the electrolyte salt dissociated with the high molecular 
compound between the compounds with which the bridge was constructed over the compound which 
has ether linkage and a bridge formation machine in the bridge formation machine exists. Therefore, 
high ion conductivity is shown. 

[0017] By the manufacture method of the electrolyte by this invention, after the compound which has 
the functional group in which ether linkage and bridge formation are possible and for which a bridge 
can be constructed, a high molecular compound, and an electrolyte salt are mixed, a bridge is 
constructed over the compound for which a bridge can be constructed. 

[0018] By the manufacture method of the electrolyte by this invention, after the compound which has 
the functional group in which ether linkage and bridge formation are possible and for which a bridge 
can be constructed, and a high molecular compound are mixed and the polymerization of the 
compound which can construct a bridge is carried out, an electrolyte salt is added. 
[0019] By the cell by this invention, when the ion produced by the maceration of an electrolyte salt 
moves between a negative electrode and a positive electrode in the inside of an electrolyte, it 
discharges. Here, since it has the electrolyte of this invention, it has high ion conductivity and the 
outstanding cell performance is shown. 
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[0020] 

[Embodiments of the Invention] Hereafter, the gestalt of operation of this invention is explained in 
detail. 

[0021] The electrolyte concerning the gestalt of 1 operation of this invention contains the compound 
which has the three-dimensions network structure by which the bridge was constructed over the 
compound which has ether linkage and a bridge formation machine in the bridge formation machine, 
the high molecular compound, and the electrolyte salt. Thus, the compound which has the three- 
dimensions network structure and over which the bridge was constructed is included because 
membranes cannot be formed since a fluidity is shown as molecular weight becomes low, and it is 
hard to obtain sufficient film intensity only with a high molecular compound also in a high molecular 
weight object. That is, the compound which has this three-dimensions network structure and over 
which the bridge was constructed is for holding a high molecular compound and an electrolyte salt 
between the three-dimensions network structure, and collateralizing membrane formation nature and 
strong film intensity. 

[0022] As this compound over which the bridge was constructed, what has the structure where the 
bridge was constructed over either [ at least ] the straight chain-like compound or the compound of 
the pectinate in the bridge formation machine is mentioned, and you may have the side chain, for 
example. In addition, this compound over which the bridge was constructed is not restricted to that by 
which the bridge was constructed over the open chain compound that what is necessary is just to have 
the structure where the bridge was constructed over the compound which contains a chain-like atomic 
arrangement in part at least for example, but may have the structure where the bridge was constructed 
over the compound which has an annular atomic arrangement in part. That is, this compound over 
which the bridge was constructed may have the annular atomic arrangement in the principal chain or 
the side chain. 

[0023] Moreover, a bridge may be constructed over the compound with which the compound with 
which this compound over which the bridge was constructed has at least one bridge formation 
machine has a bridge formation machine in what position that what is necessary is just to construct a 
bridge. For example, although the bridge was constructed over the straight chain-like compound, the 
bridge may be constructed over the compound which has a bridge formation machine to ends, and 
may be constructed over the compound which has a bridge formation machine at one end at the case. 
Although the bridge was constructed over the compound of the pectinate, the bridge may be 
constructed over the compound which has a bridge formation machine at at least one end at the case. 
Namely, this compound over which the bridge was constructed should just form the three-dimensions 
network structure which can hold a high molecular compound and an electrolyte salt. 
[0024] However, in order to realize higher ionic conductivity, it is desirable to have the structure 
where the bridge was constructed over the compound which has at least one free end which a bridge 
formation machine is not arranged and includes ether linkage. It is because it will have the free end 
side chain which branching structure is introduced into the three-dimensions network structure by 
this, and includes ether linkage. For example, when constituted by the compound with which the 
bridge was constructed over the straight chain-like compound, it is desirable to have the structure 
where the bridge was constructed over the compound which has a bridge formation machine at one 
end in addition to the structure where the bridge was constructed over the compound which has a 
bridge formation machine to ends. Moreover, when constituted by the compound with which the 
bridge was constructed over the compound of the pectinate, it is desirable to have the structure where 
the bridge was constructed over the compound of the pectinate which has at least one free end on 
which a bridge formation machine is not arranged. Furthermore, when constituted by the compound 
with which the bridge was constructed over the straight chain-like compound and the compound of 
the pectinate, it is desirable to have the structure where the bridge was constructed over the 
compound of the shape of a straight chain which has a bridge formation machine at one end, or the 
structure where the bridge was constructed over the compound of the pectinate which has at least one 
free end which is not matched with a bridge formation machine. 

[0025] This compound over which the bridge was constructed may have the structure of cross linkage 
by combination like a throat, such as ether linkage, ester combination, or a urethane bond, again. For 
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example, the compound which has an allyl group, a vinyl group, an acrylate machine, a methacrylate 

machine, the functional group that has cycloolefin structure, or an active hydrogen machine may have 

the structure of cross linkage over which the bridge was constructed in them. Moreover, you may 

have the structure of cross linkage from which plurality differs in 1 compound. 

[0026] Specifically as such a compound over which the bridge was constructed, what has the 

structure where what has the structure of cross linkage by which the bridge was constructed over the 

ester compound in the bridge formation machine was mentioned, and the bridge was constructed over 

at least one sort in a monoester compound, a diester compound, and a triester compound especially is 

desirable. For example, what has the structure where the bridge was constructed over the diester 

compound including the oxy-alkylene structure expressed with the general formula shown in ** 19 as 

a compound which has the structure where the bridge was constructed over the diester compound in 

the bridge formation machine is mentioned. 

[Formula 19] 

Ri O / R2 \ O R3 

CH2=C — C — O^CH 2 CH20-^VCH2CHO-/ 5 -C — C =CH2 

The inside of a formula, Rl, and R2 And R3 A hydrogen atom or the alkyl group of carbon numbers 
1-6 is expressed, and even if each is the same, it may differ. Moreover, x and y are the integers of 
x>=l and y>=0 or x>=0, and y>=l. 

[0027] In this case, it is more desirable to have the structure where the bridge was constructed over 
the monoester compound with which the diester compound expressed with the general formula 
shown in ** 19, for example includes the oxy-alkylene structure which is expressed with the general 
formula shown in ** 20 in addition to the structure where the bridge was constructed in the bridge 
formation machine in the bridge formation machine. It is because a free end side chain including 
ether linkage is introduced and higher ionic conductivity can be obtained, as mentioned above. 
[Formula 20] 

R4 O / R5 \ 

CH2= C — C — O CH2CH2O ~^T~ CH2CHO— /^Re 

The inside of a formula, R4, and R5 And R6 A hydrogen atom or the alkyl group of carbon numbers 
1-6 is expressed, and even if each is the same, it may differ. Moreover, X and Y are the integers of 
X>=1 and Y>=0 or X>=0, and Y>=1. 

[0028] In this case, as for the structure where the bridge was constructed over the diester compound 
in the bridge formation machine, and the structure where the bridge was constructed over the 
monoester compound in the bridge formation machine, in the weight ratio (a monoester compound / 
diester compound) of a monoester compound to a diester compound, it is desirable that it is within 
the limits of 5.0 or less more greatly than 0. It is because the three-dimensions network structure 
cannot be constituted if there is little structure where the bridge was constructed over the diester 
compound, but the free end side chain which includes ether linkage when there is little structure 
where the bridge was constructed over the monoester compound decreases and ionic conductivity 
cannot be made high. 

[0029] Moreover, what has the structure where the bridge was constructed over the triester compound 
including the oxy-alkylene structure expressed with the general formula shown in ** 21 as a 
compound which has the structure where the bridge was constructed over the triester compound, for 
example in the bridge formation machine is mentioned. 
[Formula 21] 
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R7 

I 

C = CH2 



R8 
I 

C=CH2 



R9 
I 

C=Ote 

The inside of a formula, R7, and R8 And R9 A hydrogen atom or the alkyl group of carbon numbers 
1-6 is expressed, and even if each is the same, it may differ. Moreover, p and q are the integers of 
p>=l and q>=0 or p>=0, and q>=L 

[0030] Although especially the composition ratio of the oxyethylene unit of the triester compound 
shown in this ** 21 and an oxypropylene unit is not limited, it is desirable that it is within the limits 
of 0.1 <=q/p<=4. It is because it will become weak if many [ if there are too few oxyethylene units, a 
mechanical strength will fall, and / too ]. Moreover, although any of the shape of the letter of a block 
or random are sufficient as the joint format of an oxyethylene unit and an oxypropylene unit, the 
shape of random is more desirable. 

[0031] It is more desirable to have the structure where the bridge was constructed over the monoester 
compound expressed with the general formula shown in ** 20 in the bridge formation machine in 
addition to the structure where the bridge was constructed over the triester compound expressed with 
the general formula shown in ** 21 in the bridge formation machine, as mentioned above also in this 
case. 

[0032] moreover ~ as the compound over which the bridge was constructed these — others -- for 
example, what has the structure where the bridge was constructed over the copolymer including the 
composition unit shown in the composition unit shown in ** 22 and ** 23 in the bridge formation 
machine is mentioned Since according to this compound the free end side chain which includes ether 
linkage by the composition unit shown in ** 22 is introduced and high ionic conductivity can be 
obtained, it is desirable. 
[0033] 

[Formula 22] 
-^CHsCHO^- 

CH2 
i , 

(M-CKteOteO^-Rio 

R10 expresses at least one sort in the alkyl group of carbon numbers 1-12, the alkenyl machine of 

carbon numbers 2-18, the cycloalkyl machine of carbon numbers 3-8, the aryl group of carbon 

numbers 6-18, the aralkyl machine of carbon numbers 7-12, and a tetrahydropyranyl group among a 

formula, and h is the integer of l<=h<=12. In addition, RIO may express the same content in all 

composition units, and may express the content which changes with composition units. 

[Formula 23] 
-t-CH2CHO-)- 

Rii 

Rll expresses among a formula at least one sort in at least one side of the functional groups which 
have at least one side of the functional groups which have an active hydrogen machine and an 
unsaturation double bond or an active hydrogen machine, and an unsaturation double bond, a 
hydrogen atom, an alkyl group, an alkenyl machine, a cycloalkyl machine, and an aryl group. In 
addition, Rl 1 may express the same content in all composition units, and may express the content 
which changes with composition units. 

[0034] Any of the shape of the letter of a block or random are sufficient as the joint format with the 
http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 6/4/2003 



CH2— O -f - CH2CH20-)-\- CH2CH 



L.d3 \ O 

I II 

io4-c- 



/ CH 3 \ O 
CH— O-f-CH^HaO^-VCH^HO-/-!] _ 

'p * 'q 

/ CH3 \ O 
CH 2 — O -(- CH2CH20-)4- CH2CHO-J— C - 



Page 6 of 16 

composition unit shown in the composition unit which especially the composition ratio with the 
composition unit shown in the composition unit shown in ** 22 in this copolymer and ** 23 is not 
limited, and was shown in ** 22, and ** 23. Incidentally, in this copolymer, the functional group 
which can construct a bridge is a functional group which has an active hydrogen machine and an 
unsaturation double bond. As a functional group which has an unsaturation double bond, the 
functional group which has an allyl group, a vinyl group, an acrylate machine, a methacrylate 
machine, or cycloolefin structure is mentioned. 

[0035] That by which the bridge was constructed over the copolymer specifically expressed with the 
general formula shown in ** 24 as a compound which has such structure, and over which the bridge 
was constructed in the bridge formation machine is desirable. In ** 22, as for the copolymer shown in 
** 24, k includes [RIO / Rll ] the composition unit which consists of an allyl group in the 
composition unit which consists of a methyl group, the composition unit which Rll becomes from a 
hydrogen atom in ** 23, and ** 23 by two. 
[Formula 24] 

-t-^CHzO-^-CH^HO-Jj hCH 2 CHO-)-- 

CH2 CH 2 
0-f~CH2CH2C% CH3 0— CH2CH = CH2 

i, j, and k are one or more integers among a formula. 

[0036] In addition, you may mix and use two or more compounds with which such structures differ 
for this compound over which the bridge was constructed. For example, you may mix and use the 
compound which has the structure where the bridge was constructed over the copolymer including 
the compound which has the structure where the bridge was constructed over the ester compound 
shown in ** 19, and the composition unit shown in the composition unit shown in ** 22, and ** 23. 
[0037] A high molecular compound is for dissolving an electrolyte salt. It is n (SiOCH3 R) which has 
the chain combination of silicon (Si) and oxygen (O) in a basic skeleton and by which the side chain 
R was added to silicon as this high molecular compound, for example. The shape type siloxane 
derivative of a chain expressed is mentioned. In this case, a substituent or a side chain radical R is a 
monovalent organic machine, and serves as the structure where an electrolyte salt can be dissolved, 
by choosing a side chain radical R moderately. Therefore, as for the average molecular weight of this 
siloxane derivative, it is desirable that it is 100000 or less. 

[0038] Moreover, since high compatibility with the compound with which the bridge was constructed 
over the compound which has ether linkage in the bridge formation machine is needed while 
dissolving an electrolyte salt effectively, as for this siloxane derivative, it is desirable to include ether 
linkage in a substituent or a side chain radical R. As such a side chain radical R, there are alkoxy 
groups, such as an ethoxy basis, a propoxy group, a butoxy machine, and a methoxy machine. 
Moreover, the hydrogen in a side chain radical R may be replaced by halogens, such as boron or a 
fluorine. 

[0039] What is specifically expressed with the general formula shown in ** 25 as such a siloxane 

derivative is desirable. 

[Formula 25] 

CH3 CH3 
I I 

CH3— Si — O— Da — D'b— Si — CH3 
I I 
CH3 CH3 



CH3 
I 

D = — Si— O — 
I 

CH3 



CHs 
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I 

D'- — Si— O — 
I 

CH2 — CH2— CH2— O^CH2— CH2— 0-)^CH~CH2— O-VR12 



f^y-cH — CH2 — o-v-r 

I CH3 j n 



a expresses the integer of 0 to 100 among a formula, b expresses the integer of 1 to 100, m expresses 
the integer of 0 to 100, n expresses the integer of 0 to 100, and R12 expresses a hydrogen atom or an 
alkyl group. In addition, at the time of t» 1, even if b D' is the same, they may differ. Moreover, the 
hydrogen atom contained in D' and R12 may be replaced by the halogen atom. 
[0040] An electrolyte salt is for giving ion conductivity by maceration, and is expressed with the 
general formula shown in ** 26. 

[Formula 26] A expresses a cation among AB formula and B expresses an anion. 
[0041] A light metal salt etc. is mentioned as this electrolyte salt, and, specifically, it is used 
according to the purpose from alkaline-earth-metals salts, such as alkali-metal salts, such as a lithium 
(Li) salt, a sodium (Na) salt, or a potassium (K) salt, a calcium (calcium) salt, or a magnesium (Mg) 
salt, etc. In addition As lithium salt ** LiC104, LiBF4, LiPF6, LiAsF6, LiAlC14, IiSbF6, LiCF3 
S03, LiN (CF3 S02)2, LiC4 F9 S03, LiCF3 C02, and LiN (CF3 C02)2 It is. etc. - as sodium salt - 
NaC104, NaBF4, NaSCN, etc. - it is - as potassium salt - KBF4 etc. - it is The need is accepted, a 
gap, one sort, or two sorts or more are mixed, and these are used. 

[0042] In addition, when a siloxane derivative is used as a high molecular compound, as for the rate 
of the compound and high molecular compound over which the bridge was constructed, it is desirable 
to make into within the limits below the 10000 weight sections the compound over which the bridge 
was constructed to the 100 weight sections of a siloxane derivative more than 10 weight sections. It is 
because un-arranging - a film becomes easily or hard - will arise if film intensity is not enough if 
there are few compounds over which the bridge was constructed than 10 weight sections, and the 
10000 weight sections are exceeded, although based also on the molecular weight of a siloxane 
derivative, or an electrolytic use. 

[0043] Moreover, the rate of the electrolyte salt to the compound over which the bridge was 
constructed is a rate (the number of mols of the ether linkage unit in the number of mols / compound 
with which the bridge was constructed of an electrolyte salt) of the number of mols of an electrolyte 
salt to the number of mols of the ether linkage unit in the compound over which the bridge was 
constructed, and it is desirable that it is within the limits of five or less [ 0.0001 or more ]. As for the 
rate of the electrolyte salt to a siloxane derivative, it is desirable similarly that it is [ of the number of 
mols of the electrolyte salt to the number of mols of the ether linkage unit in a siloxane derivative ] 
within the limits of five or less [ 0.0001 or more ] comparatively (the number of mols of the ether 
linkage unit in the number of mols / siloxane derivative of an electrolyte salt). It is because high ionic 
conductivity can be obtained within the limits of this. 

[0044] The number of mols of the ether linkage unit incidentally included in one mol of diester 
compounds shown in ** 19 is mol (1+x+y), and the number of mols of the ether linkage unit included 
in one mol of copolymers shown in ** 24 is {i+(l+l+2) xj+(l+l) xk} mol. 
[0045] The electrolyte which has such composition can be manufactured as follows using the 
following constituents for electrolytes. 

[0046] First, the constituent for electrolytes containing the compound which has the functional group 
in which ether linkage and bridge formation are possible and for which a bridge can be constructed, a 
high molecular compound, and an electrolyte salt is prepared. Among these, a high molecular 
compound and an electrolyte salt are as having mentioned above. For example, a siloxane derivative 
is prepared as a high molecular compound, and at least one sort of lithium salt is prepared as an 
electrolyte salt. 

[0047] The compound which can construct a bridge turns into a compound which has the three- 
dimensions network structure mentioned above according to bridge formation and over which the 
bridge was constructed, the compounds or those mixture of the pectinate are sufficient also as a 
straight chain-like compound, and they may have the side chain. Moreover, as long as it has the 
chain-like atomic arrangement in part at least, the compound which has an atomic arrangement also 
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with an open chain compound annular to a part of principal chain or side chain is sufficient. 
Furthermore, if it has at least one functional group which can construct a bridge, any number of 
numbers are good and the position is also good anywhere. For example, in the case of the straight 
chain-like compound, you may have to ends the functional group which can construct a bridge, and 
may have only at one end. You may be the many organic functions which may have the functional 
group which can construct a bridge over at least one end in the case of the compound of the pectinate, 
and it has three or more. 

[0048] Moreover, the compound which can construct a bridge may have what functional group as a 
functional group which can construct a bridge. Specifically, the compound which has an ester 
compound or an allyl group is mentioned. For example, as long as it is an ester compound, you may 
have a monoester compound, a diester compound, a triester compound, or ester combination four or 
more. Furthermore, the compound in which this bridge formation is possible may contain two or 
more sorts of things from which the number of the functional groups which can construct a bridge 
differs, and may contain two or more sorts of things from which the kind of functional group which 
can construct a bridge differs. 

[0049] The triester compound expressed with the general formula shown in the monoester compound 
and ** 21 which are expressed with the diester compound expressed with the general formula shown 
in ** 19 as a compound in which such bridge formation is possible, for example, and the general 
formula shown in ** 20 is mentioned. In addition, it is more desirable to include the monoester 
compound shown in ** 20 in addition to this compound, when using the diester compound shown in 
** 19. As mentioned above, when this constructs a bridge, it is for forming a free end side chain 
including ether linkage. In this case, as for the weight ratio (a monoester compound / diester 
compound) of a monoester compound to a diester compound, it is desirable that it is within the limits 
of 5.0 or less more greatly than 0. Moreover, it is more desirable to include the monoester compound 
shown in ** 20 in addition to this compound, when using the triester compound shown in ** 21. 
[0050] A copolymer including the composition unit shown in the composition unit shown in ** 22 
and ** 23 as a compound which can construct a bridge over others, for example etc. is mentioned. 
Specifically, the copolymer shown in ** 24 is desirable. 

[0051] In addition, it is desirable to make into within the limits below the 10000 weight sections the 
compound which can construct a bridge more than 10 weight sections to the 100 weight sections of a 
siloxane derivative as the rate of the compound and high molecular compound which can construct a 
bridge was mentioned above, when a siloxane derivative was used as a high molecular compound. 
Moreover, the rate of the electrolyte salt to the compound which can construct a bridge as mentioned 
above The number of mols of the electrolyte salt to the number of mols of the ether linkage unit in the 
compound which can construct a bridge comparatively (the number of mols of the ether linkage unit 
in the compound in which electrolytic number of mols / bridge formation are possible) The rate of the 
aforementioned electrolyte salt [ as opposed to / it is desirable that it is within the limits of five or 
less / 0.0001 or more /, and / a siloxane derivative ] It is desirable that it is [ of the number of mols of 
the electrolyte salt to the number of mols of the ether linkage unit in a siloxane derivative ] within the 
limits of five or less [ 0.0001 or more ] comparatively (the number of mols of the ether linkage unit in 
electrolytic number of mols / siloxane derivative). 

[0052] Subsequently, the compound which has the functional group in which these ether linkage and 
bridge formation are possible and for which a bridge can be constructed, a high molecular compound, 
and an electrolyte salt are mixed, and uniform mixture is produced. In addition, a polymerization 
initiator is also added if needed in that case. A polymerization initiator is needed except when 
irradiation of an electron ray performs a polymerization, and it has a photopolymerization initiator 
and a thermal polymerization initiator. 

[0053] As a photopolymerization initiator, there is acetophenone, TORIKURORO acetophenone, 2- 
hydroxy-2-methylpropiohenone, 2-hydroxy-2-methyl iso propiophenone, 1 -hydroxy cyclohexyl 
ketone, BENZO iso ether, 2, and 2-diethoxy acetophenone or a benzyl dimethyl ketal, for example. 
Moreover, as a thermal polymerization initiator, there is initiators, such as elevated-temperature 
polymerization initiators, such as cumene hydroperoxide, t-butyl hydroperoxide, a JKUMI looper 
oxide, or G t-butyl peroxide, or a benzoyl peroxide, a lauroyl peroxide, a persulfate, or an 
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azobisisobutyronitril, or a redox initiator, for example. As a polymerization initiator, you may mix 
and use 1 of sorts of these, and two sorts or more. 

[0054] In addition, a polymerization initiator is added in the range of the 0.1 - 1.0 weight section to 
the compound 100 weight section which has the functional group in which ether linkage and bridge 
formation are possible and for which a bridge can be constructed. It is because an effect does not 
change even if a rate of polymerization will fall remarkably and will add exceeding the 1.0 weight 
sections, if fewer than the 0.1 weight section. 

[0055] Then, ultraviolet rays, an electron ray, X-rays, gamma rays, microwave, or a RF is irradiated at 
this mixture, or this mixture is heated, and the polymerization of the compound which can construct a 
bridge is carried out. A bridge is constructed over the compound which can construct a bridge by this, 
and the electrolyte concerning the gestalt of this operation is obtained. 

[0056] In addition, in case the compound which can construct a bridge, a high molecular compound, 
and an electrolyte salt are mixed, proper organic solvents, such as an acetonitrile, are used and you 
may make it form mixture. In this case, after performing dryness processing of leaving or heating in 
air and under reduced pressure after carrying out the polymerization of the compound which can 
construct a bridge, and making it remove an organic solvent, and obtaining the mixture, performing 
dryness processing and removing an organic solvent, you may be made to carry out the 
polymerization of the compound which can construct a bridge. 
[0057] Moreover, this electrolyte can be manufactured even if it performs it as follows. 
[0058] First, the compound which has the functional group in which ether linkage and bridge 
formation are possible and for which a bridge can be constructed, a high molecular compound, and an 
electrolyte salt are prepared like the previous manufacture method. Subsequently, it mixes with the 
compound which can construct a bridge, and a high molecular compound. A polymerization initiator 
is mixed if needed in that case. Then, the polymerization of the compound which can construct a 
bridge is carried out like the previous manufacture method, and the compound which can construct a 
bridge forms the mixture of the compound and high molecular compound over which the bridge was 
constructed in the bridge formation machine. Dissolve an electrolyte salt in the organic solvent after 
it, this mixture is made to permeate, and dryness removal of the organic solvent is carried out. 
Thereby, the electrolyte concerning the gestalt of this operation is obtained. 
[0059] In addition, although especially the conditions of polymerization reaction are riot limited, 
polymerization reaction is considered from the simple nature of equipment, and a cost side, and UV; 
irradiation or its heating polymerization is desirable. Moreover, when, producing the electrolyte used 
for the lithium cell using alkali-metal ion, a lithium ion battery, and a sodium cell for example, as for 
the solvent and polymerization initiator at the time of mixing the constituent for electrolytes (namely, 
the compound, high molecular compound, and alkali-metal salt which can construct a bridge), and 
these, it is desirable to fully perform dehydration processing, and it is desirable to also make 
atmosphere under manufacture into low humidity. It is because there are some which are decomposed 
depending on the kind of alkali-metal salt when this reacts with moisture. Moreover, it is because 
alkali metal and moisture react violently in a negative electrode when it uses as a cell. 
[0060] Thus, the electrolyte manufactured is used for a cell as follows. Here, the example of the 
rechargeable battery which used the lithium is given and it explains below with reference to a 
drawing. 

[0061] Drawing 1 expresses the cross-section structure of the rechargeable battery using the 
electrolyte concerning the gestalt of this operation. In addition, what was shown in drawing 1 is 
called so-called paper type. The laminating of this rechargeable battery is carried out through the 
electrolyte 13 which requires a negative electrode 1 1 and a positive electrode 12 for the gestalt of this 
operation, sheathing of the couple which the insulating packing 14 is arranged by these sides, and was 
arranged so that it might face across a negative electrode 1 1 and a positive electrode 12 in between - 
it is sealed by pasting up with the periphery section of members 15 and 16 

[0062] The negative electrode 1 1 contains occlusion and the metal which can be ****ed, the alloy, or 
the carbon material for for example, the lithium metal or the lithium ion. This carbon material is 
prepared in predetermined temperature and predetermined atmosphere, for example, carbon black, 
such as corks, such as pyrolytic carbons, petroleum coke, or pitch coke, artificial graphites, natural 
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graphites, and acetylene black, glassy carbons, the organic polymeric-materials baking object, or the 
carbon fiber is used. In addition, an organic polymeric-materials baking object calcinates organic 
polymeric materials at the suitable temperature of 500 degrees C or more in inert gas atmosphere or a 
vacuum. 

[0063] a positive electrode 12 - as a positive active material - TiS2, MoS2, and NbSe2 Or V2 05 
etc. - the metallic sulfide which does not contain a lithium, the oxide, the lithium compound sulfide 
containing a lithium, or the lithium multiple oxide is contained In order to make an energy density 
high especially, it is Lix M02. It is desirable that the lithium multiple oxide made into a subject is 
included. In addition, one or more kinds of transition metals of M are desirable, and, specifically, its 
at least one sort in cobalt (Co), nickel (nickel), and manganese (Mn) is desirable. Moreover, x is 
usually the value of 0.05<=x<=1.10 within the limits, as the example of such a lithium multiple oxide 
— LiCo02, LiNi02, Lix Niy Col-y 02, or (however, the value of x and y changes with charge-and- 
discharge states of a cell, and are usually 0< x<l and 0.7< y<=L) LiMn 204 etc. - it is mentioned 
[0064] In addition, this lithium multiple oxide carries out trituration mixture according to 
composition of a request of the carbonate of a lithium, a nitrate, an oxide or a hydroxide, and the 
carbonate of transition metals, a nitrate, an oxide or a hydroxide, and is prepared by calcinating in 
oxygen atmosphere at the temperature within the limits of 600-1000 degrees C. 
[0065] The electrolyte 13 contains lithium salt as an electrolyte salt here. Moreover, the electrolyte 13 
serves also as the duty as separator in this rechargeable battery. That is, a negative electrode 1 1 and a 
positive electrode 12 are isolated, and a lithium ion is passed, preventing the' short circuit of the 
current by contact of two poles. In addition, you may make it have the separator which is not 
illustrated between a positive electrode 12 and an electrolyte 13 or into an electrolyte 13 between a 
negative electrode 1 1 and an electrolyte 13 if needed. As separator, there is what consists of a 
nonwoven fabric made of synthetic resin, such as a polytetrafluoroethylene, polypropylene, or 
polyethylene, a thing which consists of a ceramic film, or a thing which consists of a porosity thin 
film film. 

[0066] The rechargeable battery which has such composition acts as follows. 

[0067] In this rechargeable battery, if it charges, a lithium will serve as ion, it will be desorbed from a 
positive electrode 12, and occlusion will be carried out to a negative electrode 11 through an 
electrolyte 13, for example. If it discharges, a lithium serves as ion and it is desorbed from a negative 
electrode 11, and through an electrolyte 13, a metaphor will return to a positive electrode 12 and 
occlusion will be carried out. Here, the compound which has ether linkage and a bridge formation 
machine contains the compound over which the bridge was constructed in the bridge formation 
machine, and the electrolyte 13 holds the high molecular compound and the lithium ion between the 
three-dimensions network structure. Therefore, while having membrane formation nature and strong 
film intensity, it also has high ion conductivity. Therefore, it has the outstanding cell performance. 
[0068] Thus, since it was made for the compound which has ether linkage and a bridge formation 
machine to contain the compound and high molecular compound over which the bridge was 
constructed in the bridge formation machine according to the electrolyte concerning the gestalt of this 
operation, a high molecular compound and an electrolyte salt can be held between the three- 
dimensions network structure. Therefore, ion conductivity can be made high, holding high membrane 
formation nature and strong film intensity. Therefore, if an electrochemistry device is constituted 
using this electrolyte, the electrochemistry device which has a high performance easily can be 
obtained. 

[0069] Moreover, if it is made to have the free end side chain in which the compound over which the 
bridge was constructed includes ether linkage, higher ionic conductivity can be obtained. 
[0070] Furthermore, since it was made for the compound and high molecular compound which have 
the functional group in which ether linkage and bridge formation are possible and for which a bridge 
can be constructed to be included according to the constituent for electrolytes concerning the gestalt 
of this operation, the polymerization of the compound in which this bridge formation is possible can 
be easily carried out by irradiation or heating of ultraviolet rays. Therefore, the electrolyte easily built 
over the gestalt of this operation can be obtained. 

[0071] In addition, since it was made to carry out the polymerization of the compound for which a 
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bridge can be constructed after mixing the compound and high molecular compound which have the 
functional group in which ether linkage and bridge formation are possible and for which a bridge can 
be constructed according to the manufacture method of the electrolyte concerning the gestalt of this 
operation, the electrolyte easily built over the gestalt of this operation can be obtained. 
[0072] Furthermore, since the electrolyte with which the compound which has ether linkage and a 
bridge formation machine contains the compound over which the bridge was constructed in the 
bridge formation machine was used, while being able to obtain high membrane formation nature and 
strong film intensity again according to the rechargeable battery concerning the gestalt of this 
operation, high ion conductivity can also be obtained. Therefore, it can manufacture easily and a high 
performance can be obtained. 
[0073] 

[Example] Furthermore, the concrete example of this invention is explained in detail. 
[0074] (Example 1) First, as a solvent, to the siloxane derivative and this siloxane derivative of 1 
weight section shown in ** 27, 1.0 mols [/kg ] lithium screw (trifluoromethyl sulfonyl) imide (Li 
(CF3 S02)2 N) was added to the acetonitrile (CH3 CN) of 50 weight sections, and it dissolved in it. 
Subsequently, the polyethylene glycol dimethacrylate of 2 weight sections shown in ** 28 as a 
compound which can construct a bridge over this, and the methoxy polyethylene glycol 
monomethacrylate of 2 weight sections shown in ** 29 were added, and it mixed until it became a 
uniform solution. 
[0075] 

[Formula 27] 

r it V* \ r 

CH 3 -Si-o^a-o4Mi-0- ; J-S1-CH3 

CH3 \CH3 / 0 \CH2CH2CH20(CH2CH20)ioCH3^ CHa 

[Formula 28] 

CH3O O CH3 

CH2=C— C— O-^CHaCHzO-^C— C = CH 2 

[Formula 29] 
CH3O 
! II 

CH2=C — C—0-^CH2CH20-^-CH3 

[0076] Then, after removing an acetonitrile until it kept at 25 degrees C under reduced pressure of 
this mixed solution and became 15 weight sections, add 2 of the 0.05 weight section, 2-dimethoxy -2, 
and a 2' -phenyl acetophenone as a polymerization initiator, and it was made to dissolve, and applied 
uniformly on the substrate made from Teflon. After applying on a substrate, it sets in 25-degree C air, 
and they are ultraviolet rays 6 mW/cm2 It irradiated for 20 minutes with the quantity of light, and 
polymerization reaction was performed. It was made to dry after it and under reduced pressure of 60 
degrees C for 6 hours, and the electrolyte with a thickness of 100 micrometers was obtained. 
[0077] It is the film of this electrolyte an area of 0.7854cm 2 It clipped in the shape of a disk, it put 
between the electrode made from the stainless steel of a couple, and asked for the ionic conductivity 
in 25 degrees C by the alternating current impedance method. The result is shown in Table 1. 
[0078] 
[Table 1] 
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0.5 
0.125 
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ft 30 K^Lfc 



4 

1 

0.25 



(mS/cm) 



0.15 

0.22 

0.43 

0.23 

0.51 

0.016 

0.067 

0.31 



[0079] (Example 2) Except for having made into the 0.5 weight section the addition of the 
polyethylene glycol dimethacrylate shown in-izing 28, and having made into the 0.5 weight section 
the addition of the methoxy polyethylene glycol monomethacrylate shown in ** 29, the electrolyte 
was produced like the example 1. Ionic conductivity was investigated about this electrolyte as well as 
an example 1. The result is similarly shown in Table 1. 

[0080] (Example 3) Except for having made into the 0. 125 weight section the addition of the 
polyethylene glycol dimethacrylate shown in-izing 28, and having made into the 0.125 weight section 
the addition of the methoxy polyethylene glycol monomethacrylate shown in ** 29, the electrolyte 
was produced like the example 1. Ionic conductivity was investigated about this electrolyte as well as 
an example 1 . The result is similarly shown in Table 1 . 

[0081] (Example 4) Except for having made into the 1.33 weight section the addition of the 
polyethylene glycol dimethacrylate shown in-izing 28, and having made into the 2.66 weight sections 
the addition of the methoxy polyethylene glycol monomethacrylate shown in ** 29, the electrolyte 
was produced like the example 1. Ionic conductivity was investigated about this electrolyte as well as 
an example 1. The result is similarly shown in Table 1. 

[0082] (Example 5) Except for having made into the 0.083 weight section the addition of the 
polyethylene glycol dimethacrylate shown in-izing 28, and having made into the 0.166 weight section 
the addition of the methoxy polyethylene glycol monomethacrylate shown in ** 29, the electrolyte 
was produced like the example 1. Ionic conductivity was investigated about this electrolyte as well as 
an example 1. The result is similarly shown in Table 1 . 

[0083] (Example 6) the thoria chestnut rate compound which replaced with the methoxy polyethylene 
glycol monomethacrylate shown in the polyethylene glycol dimethacrylate shown in-izing 28, and ** 
29, and was shown in ** 30 as a compound which can construct a bridge — 4 weight ******** - 
except for things, the electrolyte was created like the example 1 Ionic conductivity was investigated 
about this electrolyte as well as an example 1. The result is similarly shown in Table 1. 
[0084] 

[Formula 30] 

CH3 \ O H 
I 

CH2 



CH 2 — O4-CH2CH2O 



/ CH3 \ O H 

I II I 

^VCH2CHO-£-C — C=( 



/ CH3 \ O H 



CH — O-eCH2CH20-^^CH2CHO-^-C— C=CH2 



4 



CH3 \ O H 
I 



CH2— O -e CH2CH20-)gV CH2CHCH!j- C — C = CH2 



[0085] (Example 7) the thoria chestnut rate compound which replaced with the methoxy polyethylene 
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glycol monomethacrylate shown in the polyethylene glycol dimethacrylate shown in-izing 28, and ** 
29, and was shown in ** 30 - 1 weight ******** - except for things, the electrolyte was created like 
the example 1 Ionic conductivity was investigated about this electrolyte as well as an example 1. The 
result is similarly shown in Table 1. 

[0086] (Example 8) the thoria chestnut rate compound which replaced with the methoxy polyethylene 
glycol monomethacrylate shown in the polyethylene glycol dimethacrylate shown in-izing 28, and ** 
29, and was shown in ** 30 - 0.25 weight ******** - except for things, the electrolyte was created 
like the example 1 Ionic conductivity was investigated about this electrolyte as well as an example L 
The result is similarly shown in Table 1 . 

[0087] (Example 9) the number of mols of the lithium screw imide to the number of mols of an ether 
linkage unit [ in / a siloxane derivative / for the siloxane derivative and lithium screw imide which 
were first shown in ** 27 ] — it mixed so that it might be set comparatively (the number of mols of 
the ether linkage unit in the number of mols / siloxane derivative of lithium salt) to 0.06, and the 
mixture of a siloxane derivative was adjusted 

[0088] Subsequently, 20.6 mol % of composition units shown in ** 31, and 77.5 mol % of 
composition units shown in ** 32, The number average molecular weight which consists of 1.9 mol 
% of composition units shown in ** 33 prepares the solid-state-like random copolymer of 820,000 as 
a compound which can construct a bridge. It mixes so that it may be set comparatively (the number of 
mols of the ether linkage unit in the number of mols / copolymer of lithium salt) to 0.06. the number 
of mols of the lithium screw imide to the number of mols of an ether linkage unit [ in / a copolymer / 
for this copolymer and lithium screw imide ] — The mixture of a copolymer was adjusted. 
[0089] 

[Formula 31] 
4-CH2CHO-)- 
I 

CH2 
I 

0-eCH 2 CH20-)2-CH3 



[Fonnula32] 
-f-CH2CH20->- 



[Formula 33] 
-£-CH2CHO-^ 



O— CH2CH=CH2 

[0090] Then, the mixture of a siloxane derivative and the mixture of a copolymer were mixed in the 
acetonitrile so that the weight ratio (the mixture of a siloxane derivative mixture of a /copolymer) of 
the mixture of a siloxane derivative to the mixture of a copolymer might become 5/5, 2 and 2- 
dimethoxy -2 and the T -phenyl acetophenone were added as a polymerization initiator, and it 
considered as the mixed solution. 

[0091] After adjusting a mixed solution, this mixed solution is uniformly applied on the substrate 
made from Teflon, and reduced pressure drying is carried out at 25 degrees C, and it sets in 25-degree 
C air, and they are ultraviolet raysmW [ 6 //cm ] 2 It irradiated for 20 minutes with the quantity of 
light, and polymerization reaction was performed. It was made to dry after it and under reduced 
pressure of 60 degrees C for 6 hours, and the electrolyte with a thickness of 100 micrometers was 
obtained. Ionic conductivity was investigated about this electrolyte as well as an example 1. The 
result is shown in Table 2. 
[0092] 
[Table 2] 
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[0093] (Example 10) Except for having mixed the mixture of a siloxane derivative, and the mixture 
of a copolymer so that the weight ratio (the mixture of a siloxane derivative mixture of a /copolymer) 
of the mixture of a siloxane derivative to the mixture of a copolymer might become 7.5/2.5, the 
electrolyte was produced like the example 9. Ionic conductivity was investigated about this 
electrolyte as well as an example 1. The result is shown in Table 2. 

[0094] (Example 11) Except for having mixed the mixture of a siloxane derivative, and the mixture 
of a copolymer so that the weight ratio (the mixture of a siloxane derivative mixture of a /copolymer) 
of the mixture of a siloxane derivative to the mixture of a copolymer might become 2.5/7.5, the 
electrolyte was produced like the example 9. Ionic conductivity was investigated about this 
electrolyte as well as an example 1. The result is shown in Table 2. 

[0095] (Example of comparison) Except for having not mixed the mixture of a siloxane derivative 
but having used only the mixture of a copolymer as an example of comparison over examples 9-11, 
the electrolyte was produced like the example 9. Ionic conductivity was investigated about this 
electrolyte as well as an example 1. The result is shown in Table 2. 

[0096] It turns out that it has sufficient conductivity to obtain the ionic conductivity exceeding 1x10- 
5 S/cm from the result of examples 1-8 and examples 9-11, and use each electrolyte of an example 
for a cell from it. Moreover, the electrolyte of an example is also understood that high ionic 
conductivity is obtained compared with the example of comparison from the result of examples 9-11 
and the example of comparison. That is, when the compound which has ether linkage and a bridge 
formation machine contained the compound over which the bridge was constructed in the bridge 
formation machine, and high molecular compounds, such as a siloxane derivative, ionic conductivity 
could be raised and this electrolyte was used, it turns out that the cell which has the outstanding 
performance is obtained. 

[0097] As mentioned above, although the gestalt and each example of operation were given and this 
invention was explained, this invention is not limited to the gestalt and each example of the above- 
mentioned implementation, and can deform variously. For example, although the case where the 
compound which has the functional group in which ether linkage and bridge formation are possible 
and for which a bridge can be constructed was made to construct a bridge mutually was explained, 
you may make it make the compound which has ether linkage and for which a bridge can be 
constructed, and other compounds construct a bridge in the gestalt of the above-mentioned 
implementation. Namely, the compound with which the bridge was constructed over the compound 
which has ether linkage and a bridge formation machine in the bridge formation machine should just 
have at least the structure where the bridge was constructed over the compound which has ether 
linkage and a bridge formation machine, in part. 

[0098] Moreover, as a compound which has the functional group in which ether linkage and bridge 
formation are possible in the gestalt of the above-mentioned implementation, although the copolymer 
including the composition unit shown in the ester compound shown in ** 19, ** 20, and ** 21 and 
the composition unit shown in ** 22, and ** 23 was explained concretely, if it has the functional 
group in which ether linkage and bridge formation are possible, what has other structures can be used 
similarly. 

[0099] Furthermore, in the gestalt and each example of the above-mentioned implementation, 
although the siloxane derivative was explained as a high molecular compound, other high molecular 
compounds which can dissolve an electrolyte salt can be used similarly. In that case, you may make it 
use two or more high molecular compounds, and it may replace with a siloxane derivative, or other 
high molecular compounds may be used with a siloxane derivative. 
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[0100] In addition, in the gestalt of the above-mentioned implementation, although the rechargeable 
battery using the lithium was explained and the case where lithium salt was used as an electrolyte salt 
was explained in each above-mentioned example, this invention is applicable about the electrolyte 
and rechargeable battery which used other electrolyte salts, such as sodium salt or a calcium salt, 
similarly. 

[0101] Furthermore, in the gestalt of the above-mentioned implementation, although the paper type 
rechargeable battery was explained, this invention is applicable about the thing of other 
configurations, such as telescopic [ which has a button type, a coin type, a square shape, or spiral 
structure ], similarly again. 

[0102] In addition, although the case where the electrolyte of this invention was used for a 
rechargeable battery was explained in the gestalt of the above-mentioned implementation again, the 
constituent for an electrolyte and electrolytes of this invention can be used about other cells, such as a 
primary cell. Furthermore, it can also use for other electrochemistry devices, such as a capacitor, a 
capacitor, or an electrochromic element. In addition, for example, when using the electrolyte of this 
invention for a capacitor etc., basic-group salts, such as an ammonium salt, can also be used as an 
electrolyte salt. 
[0103] 

[Effect of the Invention] Since it was made for the compound and high molecular compound which 
have the functional group in which ether linkage and bridge formation are possible and for which a 
bridge can be constructed to be included according to the constituent for electrolytes given in any 1 
term of a claim 1 or a claim 16 as explained above, the electrolyte of this invention can be easily 
obtained by the polymerization. That is, the effect that the electrolyte which has high membrane 
formation nature and high ion conductivity can be obtained easily is done so. 
[0104] Moreover, since it made the compound which has at least one free end which the functional 
group which can construct a bridge is not allotted as a compound which can construct a bridge, and 
includes ether linkage included according to the claim 3, the claim 7, the claim 8, or the constituent 
for electrolytes according to claim 10, the free end side chain which includes ether linkage by the 
polymerization can form, and the effect that the electrolyte which has higher ionic conductivity can 
obtain does so. 

[0105] Furthermore, since it was made for the compound which has ether linkage and a bridge 
formation machine to contain the compound and high molecular compound over which the bridge 
was constructed in the bridge formation machine according to the electrolyte given in any 1 term of a 
claim 17 or a claim 32, a high molecular compound and an electrolyte salt can be held between the 
three-dimensions network structure. Therefore, ion conductivity can be made high, holding high 
membrane formation nature and strong film intensity. Therefore, if an electrochemistry device is 
constituted using this electrolyte, the effect that the electrochemistry device which has a high 
performance easily can be obtained will be done so. 

[0106] In addition, since it was made to have the free end side chain in which the compound over 
which the bridge was constructed includes ether linkage according to the electrolyte according to 
claim 19 Moreover, since it was made to have the structure where the bridge was constructed over the 
monoester compound expressed with ** 8 according to the electrolyte according to claim 23 or 24 
Moreover, since it was made to have the structure where the bridge was constructed over the 
copolymer including the composition unit shown in ** 10 in the bridge formation machine according 
to the electrolyte according to claim 26, the effect that higher ionic conductivity can be obtained is 
done so. 

[0107] Furthermore, since it was made to carry out the polymerization of the compound for which a 
bridge can be constructed again according to the manufacture method of an electrolyte given in any 1 
of a claim 33 or the claims 36 after mixing the compound and high molecular compound which have 
the functional group in which ether linkage and bridge formation are possible and for which a bridge 
can be constructed, the effect that the electrolyte of this invention can be obtained easily is done so. 
[0108] In addition, since the electrolyte of this invention was used, while being able to obtain high 
membrane formation nature and strong film intensity again according to the cell given in any 1 term 
of a claim 37 or a claim 52, high ion conductivity can also be obtained. Therefore, it can manufacture 
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TECHNICAL FIELD 

[The technical field to which invention belongs] this invention relates to the cell which used an 
electrolyte, its manufacture method, and it for the constituent row for electrolytes containing a high 
molecular compound and an electrolyte salt. 
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PRIOR ART 

[Description of the Prior Art] Recent years come, portable electrical-and-electric-equipment products, 
such as a camcorder/movie (video tape recorder), a cellular phone, or a laptop computer, are 
spreading quickly, and the further high performance-ization of an electrochemistry device is needed 
as a device of such electronic equipment. 

[0003] Conventionally, the liquefied electrolyte made to dissolve an electrolyte salt in water or an 
inflammable organic solvent has been used as matter with which electrochemistry devices, such as a 
rechargeable battery, manage ionic conduction. However, a liquefied electrolyte has problems, such 
as a liquid spill, and, for this reason, needed to secure confidentiality using the metal container. 
Therefore, generally, such an electrochemistry device had the heavy weight, and the flexibility of a 
configuration also had complicatedness low [ a device ] in connection with the sealing process. Then, 
the research using the so-called solid electrolyte which consists of an ion conductivity solid-state is 
made actively. While there are no worries about a liquid spill in a solid electrolyte and being able to 
carry out simple [ of the sealing process for it ], there is an advantage, like the flexibility of shape 
selectivity is high by the film moldability which can carry out [ lightweight ]-izing of the device and 
which was further excellent in the polymer. 

[0004] Generally this solid electrolyte consists of a matrix macromolecule and a possible electrolyte 
salt of ionic dissociation. Among these, the matrix macromolecule holds ionic dissociation ability and 
has the function of both sides, such as a duty which solidifies this ion conductivity solid-state, and a 
duty as a solvent to an electrolyte salt. About such a solid electrolyte, the report that the ionic 
conductivity of about 1x10 to 7 S/cm was obtained by the system which dissolved the lithium 
perchlorate in the polyethylene oxide by Armand and others of the Grenoble university (France) is 
carried out in 1978, and examination has also been performed still more actively since then about the 
various polymeric materials focusing on the polymer which has polyether combination now. 
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EFFECT OF THE INVENTION 

[Effect of the Invention] Since it was made for the compound and high molecular compound which 
have the functional group in which ether linkage and bridge formation are possible and for which a 
bridge can be constructed to be included according to the constituent for electrolytes given in any 1 
term of a claim 1 or a claim 16 as explained above, the electrolyte of this invention can be easily 
obtained by the polymerization. That is, the effect that the electrolyte which has high membrane 
formation nature and high ion conductivity can be obtained easily is done so. 
[0104] Moreover, since it was made the compound which has at least one free end which the 
functional group which can construct a bridge is not allotted as a compound which can construct a 
bridge, and includes ether linkage to be included according to the claim 3, the claim 7, the claim 8, or 
the constituent for electrolytes according to claim 10, the free end side chain which includes ether 
linkage by the polymerization can form, and the effect that the electrolyte which has higher ionic 
conductivity can be obtained does so. 

[0105] Furthermore, since it was made for the compound which has ether linkage and a bridge 
formation machine to contain the compound and high molecular compound over which the bridge 
was constructed in the bridge formation machine according to the electrolyte given in any 1 term of a 
claim 17 or a claim 32, a high molecular compound and an electrolyte salt can be held between the 
three-dimensions network structure. Therefdre, ion conductivity can be made high, holding high 
membrane formation nature and strong film intensity. Therefore, if an electrochemistry device is 
constituted using this electrolyte, the effect that the electrochemistry device which has a high 
performance easily can be obtained will be done so. 

[0106] In addition, it is since it was made to have the free end side chain in which the compound over 
which the bridge was constructed includes ether linkage according to the electrolyte according to 
claim 19. Moreover, since it was made to have the structure where the bridge was constructed over 
the monoester compound expressed with ** 8 according to the electrolyte according to claim 23 or 
24, and since it was made to have the structure where the bridge was constructed over the copolymer 
including the composition unit shown in ** 10 in the bridge formation machine according to the 
electrolyte according to claim 26, the effect that higher ionic conductivity can be obtained is done so. 
[0107] Furthermore, since it was made to carry out the polymerization of the compound for which a 
bridge can be constructed again according to the manufacture method of an electrolyte given in any 1 
of a claim 33 or the claims 36 after mixing the compound and high molecular compound which have 
the functional group in which ether linkage and bridge formation are possible and for which a bridge 
can be constructed, the effect that the electrolyte of this invention can be obtained easily is done so. 
[0108] In addition, since the electrolyte of this invention was used, while being able to obtain high 
membrane formation nature and strong film intensity again according to the cell given in any 1 term 
of a claim 37 or a claim 52, high ion conductivity can also be obtained. Therefore, it can manufacture 
easily and the effect that a high performance can be obtained is done so. 
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TECHNICAL PROBLEM 

[Problem(s) to be Solved by the Invention] The solid electrolyte using a straight chain-like polyether 
which is represented by this polyethylene oxide as a matrix shows ionic conduction, when the ion 
which is dissolving moves by the local segmental motion of a macromolecule chain in the inside of 
the amorphous phase more than the glass transition temperature of a matrix polymer. 
[0006] However, the ion which is dissolving into the matrix of the shape of a straight chain like the 
polyethylene oxide which is the polymer of semicrystallinity, especially the cation were strongly 
configurated according to the interaction with a macromolecule chain, this became a point 
constructing [ false ] a bridge, and they caused partial crystallization, and had the problem that a 
segmental motion will fall. Therefore, in order to realize higher ionic conductivity under a room 
temperature, to perform a molecular design which the dissociating power of an electrolyte salt is high, 
and the amorphous (amorphous) field where ion tends to move within a matrix exists mostly, and 
keeps the glass transition point of a polymer low is desired. 

[0007] In addition, the attempt which raises ionic conductivity by introducing branching structure 
into a polyethylene-oxide frame as this kind of a molecular design, for example is performed (21 the 
Watanabe justice, Netsu Sokutei 24 (1) ppl2- 1996). However, this kind of polymer has the problem 
that the synthetic method is complicated. 

[0008] Moreover, otherwise, the three-dimensions network structure is introduced into a matrix 
macromolecule, the attempt which makes crystallization of a polymer check is made, and the method 
of carrying out the polymerization of the acrylic or the methacryhc system monomer which has a 
polyoxyalkylene component as an example of this kind of molecular design is reported (JP,5- 
25353,A). However, since the melting nature to the monomer of an alkali-metal salt is low, there is a 
problem that sufficient ionic conductivity is not obtained. Therefore, the new solid electrolyte 
replaced with these is called for. 

[0009] this invention was made in view of this trouble, and the purpose is in offering the cell which 
used an electrolyte, its manufacture method, and it for the constituent row for electrolytes which can 
show high ion conductivity. 
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MEANS 

[Means for Solving the Problem] The constituent for electrolytes by this invention contains the 
compound which has the functional group in which ether linkage and bridge formation are possible 
and for which a bridge can be constructed, a high molecular compound, and an electrolyte salt. 
[001 1] The compound with which the electrolyte by this invention has ether linkage and a bridge 
formation machine contains the compound over which the bridge was constructed in the bridge 
formation machine, a high molecular compound, and an electrolyte salt. 

[0012] The manufacture method of the electrolyte by this invention mixes the compound which has 
the functional group in which ether linkage and bridge formation are possible and for which a bridge 
can be constructed, a high molecular compound, and an electrolyte salt, and makes the compound 
which can construct a bridge construct a bridge. 

[0013] After the manufacture method of other electrolytes by this invention mixes the compound 
which has the functional group in which ether linkage and bridge formation are possible and for 
which a bridge can be constructed, and a high molecular compound and makes the compound which 
can construct a bridge construct a bridge, it adds an electrolyte salt. 

[0014] The cell by this invention is equipped with an electrolyte with a positive electrode and a 
negative electrode, and an electrolyte contains the compound with which the bridge was constructed 
over the compound which has ether linkage and a bridge formation machine in the bridge formation 
machine, a high molecular compound, and an electrolyte salt. 

[0015] In the constituent for electrolytes by this invention, since the compound which has the 
functional group in which ether linkage and bridge formation are possible and for which a bridge can 
be constructed, and the high molecular compound are included, the electrolyte in which high ion 
conductivity is shown is obtained. 

[0016] In the electrolyte by this invention, the electrolyte salt dissociated with the high molecular 
compound between the compounds with which the bridge was constructed over the compound which 
has ether linkage and a bridge formation machine in the bridge formation machine exists. Therefore, 
high ion conductivity is shown. 

[0017] By the manufacture method of the electrolyte by this invention, after the compound which has 
the functional group in which ether linkage and bridge formation are possible and for which a bridge 
can be constructed, a high molecular compound, and an electrolyte salt are mixed, a bridge is 
constructed over the compound for which a bridge can be constructed. 

[0018] By the manufacture method of the electrolyte by this invention, after the compound which has 
the functional group in which ether linkage and bridge formation are possible and for which a bridge 
can be constructed, and a high molecular compound are mixed and the polymerization of the 
compound which can construct a bridge is carried out, an electrolyte salt is added. 
[0019] By the cell by this invention, when the ion produced by the maceration of an electrolyte salt 
moves between a negative electrode and a positive electrode in the inside of an electrolyte, it 
discharges. Here, since it has the electrolyte of this invention, it has high ion conductivity and the 
outstanding cell performance is shown. 
[0020] 

[Embodiments of the Invention] Hereafter, the gestalt of operation of this invention is explained in 
detail. 

[0021] The electrolyte concerning the gestalt of 1 operation of this invention contains the compound 
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which has the three-dimensions network structure by which the bridge was constructed over the 
compound which has ether linkage and a bridge formation machine in the bridge formation machine, 
the high molecular compound, and the electrolyte salt. Thus, the compound which has the three- 
dimensions network structure and over which the bridge was constructed is included because 
membranes cannot be formed since a fluidity is shown as molecular weight becomes low, and it is 
hard to obtain sufficient film intensity only with a high molecular compound also in a high molecular 
weight object. That is, the compound which has this three-dimensions network structure and over 
which the bridge was constructed is for holding a high molecular compound and an electrolyte salt 
between the three-dimensions network structure, and collateralizing membrane formation nature and 
strong film intensity. 

[0022] As this compound over which the bridge was constructed, what has the structure where the 
bridge was constructed over either [ at least ] the straight chain-like compound or the compound of 
the pectinate in the bridge formation machine is mentioned, and you may have the side chain, for 
example. In addition, this compound over which the bridge was constructed is not restricted to that by 
which the bridge was constructed over the open chain compound that what is necessary is just to have 
the structure where the bridge was constructed over the compound which contains a chain-like atomic 
arrangement in part at least for example, but may have the structure where the bridge was constructed 
over the compound which has an annular atomic arrangement in part. That is, this compound over 
which the bridge was constructed may have the annular atomic arrangement in the principal chain or 
the side chain. 

[0023] Moreover, a bridge may be constructed over the compound with which the compound with 
which this compound over which the bridge was constructed has at least one bridge formation 
machine has a bridge formation machine in what position that what is necessary is just to construct a 
bridge. For example, although the bridge was constructed over the straight chain-like compound* the 
bridge may be constructed over the compound which has a bridge formation machine to ends, and 
may be constructed over the compound which has a bridge formation machine at one end at the case. 
Although the bridge was constructed over the compound of the pectinate, the bridge may be 
constructed over the compound which has a bridge formation machine at at least one end at the case. 
Namely, this compound over which the bridge was constructed should just form the three-dimensions 
network structure which can hold a high molecular compound and an electrolyte salt. 
[0024] However, in order to realize higher ionic conductivity, it is desirable to have the structure 
where the bridge was constructed over the compound which has at least one free end which a bridge 
formation machine is not arranged and includes ether linkage. It is because it will have the free end 
side chain which branching structure is introduced into the three-dimensions network structure by 
this, and includes ether linkage. For example, when constituted by the compound with which the 
bridge was constructed over the straight chain-like compound, it is desirable to have the structure 
where the bridge was constructed over the compound which has a bridge formation machine at one 
end in addition to the structure where the bridge was constructed over the compound which has a 
bridge formation machine to ends. Moreover, when constituted by the compound with which the 
bridge was constructed over the compound of the pectinate, it is desirable to have the structure where 
the bridge was constructed over the compound of the pectinate which has at least one free end on 
which a bridge formation machine is not arranged. Furthermore, when constituted by the compound 
with which the bridge was constructed over the straight chain-like compound and the compound of 
the pectinate, it is desirable to have the structure where the bridge was constructed over the 
compound of the shape of a straight chain which has a bridge formation machine at one end, or the 
structure where the bridge was constructed over the compound of the pectinate which has at least one 
free end which is not matched with a bridge formation machine. 

[0025] This compound over which the bridge was constructed may have the structure of cross linkage 
by combination like a throat, such as ether linkage, ester combination, or a urethane bond, again. For 
example, the compound which has an allyl group, a vinyl group, an acrylate machine, a methacrylate 
machine, the functional group that has cycloolefin structure, or an active hydrogen machine may have 
the structure of cross linkage over which the bridge was constructed in them. Moreover, you may 
have the structure of cross linkage from which plurality differs in 1 compound. 
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[0026] Specifically as such a compound over which the bridge was constructed, what has the 
structure where what has the structure of cross linkage by which the bridge was constructed over the 
ester compound in the bridge formation machine was mentioned, and the bridge was constructed over 
at least one sort in a monoester compound, a diester compound, and a triester compound especially is 
desirable. For example, what has the structure where the bridge was constructed over the diester 
compound including the oxy-alkylene structure expressed with the general fonnula shown in ** 19 as 
a compound which has the structure where the bridge was constructed over the diester compound in 
the bridge formation machine is mentioned. 
[Fonnula 19] 

Ri 0 / Rz \ O Ra 

CH2=C - C - O^CH2CH 2 0-) ? i r CH2CHCHV-C -C =CH 2 

The inside of a formula, RI, and R2 And R3 A hydrogen atom or the alkyl group of carbon numbers 
1-6 is expressed, and even if each is the same, it may differ. Moreover, x and y are the integers of 
x>=l and y>=0 or x>=0, and y>=l . 

[0027] In this case, it is more desirable to have the structure where the bridge was constructed over 
the monoester compound with which the diester compound expressed with the general formula 
shown in ** 19, for example includes the oxy-alkylene structure which is expressed with the general 
formula shown in ** 20 in addition to the structure where the bridge was constructed in the bridge 
formation machine in the bridge formation machine. It is because a free end side chain including 
ether linkage is introduced and higher ionic conductivity can be obtained, as mentioned above. 
[Formula 20] 

CH2= C - C — O ^CH^H^^jJe-CHaCHO 

The inside of a formula, R4, and R5 And R6 A hydrogen atom or the alkyl group of carbon numbers 
1-6 is expressed, and even if each is the same, it may differ. Moreover, X and Y are the integers of 
X>=1 and Y>=0 or X>=0, and Y>=1. 

[0028] In this case, as for the structure where the bridge was constructed over the diester compound 
in the bridge formation machine, and the structure where the bridge was constructed over the 
monoester compound in the bridge formation machine, in the weight ratio (a monoester compound / 
diester compound) of a monoester compound to a diester compound, it is desirable that it is within 
the limits of 5.0 or less more greatly than 0. It is because the three-dimensions network structure 
cannot be constituted if there is little structure where the bridge was constructed over the diester 
compound, but the free end side chain which includes ether linkage when there is little structure 
where the bridge was constructed over the monoester compound decreases and ionic conductivity 
cannot be made high. 

[0029] Moreover, what has the structure where the bridge was constructed over the triester compound 
including the oxy-alkylene structure expressed with the general formula shown in ** 21 as a 
compound which has the structure where the bridge was constructed over the triester compound, for 
example in the bridge formation machine is mentioned. 

R7 

I 

C = CH2 



Rs 

I 

C = CH2 



R9 

I 

C=CH2 




1 ™Aj 

*4-CH2CHO-4-C- 



CH2 — O -4- CH2CH2O 

p 



CH — 0-f-CH2CH2O 



/ CH3 \ O 

I II 
-)-\-CH2CHO-/— c — 

/ CHa \ O 
I I 
4-CH2CH0-/—< 



CH2 — O -f - CH2CH2O-)— ^- CH2CHO— / — C • 
'P x 'q 
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The inside of a formula, R7, and R8 And R9 A hydrogen atom or the alkyl group of carbon numbers 
1-6 is expressed, and even if each is the same, it may differ. Moreover, p and q are the integers of 
p>=l and q>=0 or p>=0, and q>=l. 

[0030] Although especially the composition ratio of the oxyethylene unit of the triester compound 
shown in this ** 21 and an oxypropylene unit is not limited, it is desirable that it is within the limits 
of 0.1 <=q/p<=4. It is because it will become weak if many [ if there are too few oxyethylene units, a 
mechanical strength will fall, and / too ]. Moreover, although any of the shape of the letter of a block 
or random are sufficient as the joint format of an oxyethylene unit and an oxypropylene unit, the 
shape of random is more desirable. 

[0031] It is more desirable to have the structure where the bridge was constructed over the monoester 
compound expressed with the general formula shown in ** 20 in the bridge formation machine in 
addition to the structure where the bridge was constructed over the triester compound expressed with 
the general formula shown in ** 21 in the bridge formation machine, as mentioned above also in this 
case. 

[0032] moreover - as the compound over which the bridge was constructed - these - others -- for 
example, what has the structure where the bridge was constructed over the copolymer including the 
composition unit shown in the composition unit shown in ** 22 and ** 23 in the bridge formation 
machine is mentioned Since according to this compound the free end side chain which includes ether 
linkage by the composition unit shown in ** 22 is introduced and high ionic conductivity can be 
obtained, it is desirable. 
[0033] 

[Formula 22] 
4-CH2CHO^- 

CH2 

O-f-CH^HzO-Jfj-Rio 

R10 expresses at least one sort in the alkyl group of carbon numbers 1-12, the alkenyl machine of 

carbon numbers 2-18, the cycloalkyl machine of carbon numbers 3-8, the aryl group of carbon 

numbers 6-18, the aralkyl machine of carbon numbers 7-12, and a tetrahydropyranyl group among a 

formula, and h is the integer of l<=h<=12. In addition, R10 may express the same content in all 

composition units, and may express the content which changes with composition units. 

[Formula 23] 
-S-CH2CH0-)- 

Rn 

Rl 1 expresses among a formula at least one sort in at least one side of the functional groups which 
have at least one side of the functional groups which have an active hydrogen machine and an 
unsaturation double bond or an active hydrogen machine, and an unsaturation double bond, a 
hydrogen atom, an alkyl group, an alkenyl machine, a cycloalkyl machine, and an aryl group. In 
addition, Rll may express the same content in all composition units, and may express the content 
which changes with composition units. 

[0034] Any of the shape of the letter of a block or random are sufficient as the joint format with the 
composition unit shown in the composition unit which especially the composition ratio with the 
composition unit shown in the composition unit shown in ** 22 in this copolymer and ** 23 is not 
limited, and was shown in ** 22, and ** 23. Incidentally, in this copolymer, the functional group 
which can construct a bridge is a functional group which has an active hydrogen machine and an 
unsaturation double bond. As a functional group which has an unsaturation double bond, the 
functional group which has an allyl group, a vinyl group, an acrylate machine, a methacrylate 
machine, or cycloolefin structure is mentioned. 

[0035] That by which the bridge was constructed over the copolymer specifically expressed with the 
general formula shown in ** 24 as a compound which has such structure, and over which the bridge 
was constructed in the bridge formation machine is desirable. In ** 22, as for the copolymer shown in 
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** 24, k includes [RIO / Rll ] the composition unit which consists of an allyl group in the 
composition unit which consists of a methyl group, the composition unit which Rl 1 becomes from a 
hydrogen atom in ** 23, and ** 23 by two. 
[Formula 24] 

-<-CH2CH 2 0^ r -^CH2CHO-4 e_CH 2 CHO-}r-- 

I I 
CH2 CH 2 

O^CH2CH2(%CH3 0— CH2CH = CH 2 
i, j, and k are one or more integers among a formula. 

[0036] In addition, you may mix and use two or more compounds with which such structures differ 
for this compound over which the bridge was constructed. For example, you may mix and use the 
compound which has the structure where the bridge was constructed over the copolymer including 
the compound which has the structure where the bridge was constructed over the ester compound 
shown in ** 19, and the composition unit shown in the composition unit shown in ** 22, and ** 23. 
[0037] A high molecular compound is for dissolving an electrolyte salt. It is n (SiOCH3 R) which has 
the chain combination of silicon (Si) and oxygen (O) in a basic skeleton and by which the side chain 
R was added to silicon as this high molecular compound, for example. The shape type siloxane 
derivative of a chain expressed is mentioned. In this case, a substituent or a side chain radical R is a 
monovalent organic machine, and serves as the structure where an electrolyte salt can be dissolved, 
by choosing a side chain radical R moderately. Therefore, as for the average molecular weight of this 
siloxane derivative, it is desirable that it is 100000 or less. 

[0038] Moreover, since high compatibility with the compound with which the bridge was constructed 
over the compound which has ether linkage in the bridge formation machine is needed while 
dissolving an electrolyte salt effectively, as for this siloxane derivative, it is desirable to include ether 
linkage in a substituent or a side chain radical R. As such a side chain radical R, there are alkoxy 
groups, such as an ethoxy basis, a propoxy group, a butoxy machine, and a methoxy machine. 
Moreover, the hydrogen in a side chain radical R may be replaced by halogens, such as boron or a 
fluorine. 

[0039] What is specifically expressed with the general formula shown in ** 25 as such a siloxane 
derivative is desirable. 
[Formula 25] 

CH 3 CH3 

I I 

CH3— Si — O— Da — Db— Si — CH3 

I i 

CH 3 CH3 

CH3 
I 

D = — Si — O — 



CH3 
I 

D'=— Si— O — 

I 

CH2 — CH2 — CH2 — 0-(-CH2 — CH2 — O-Jj^^-CH — CH2 — O-VR12 

a expresses the integer of 0 to 100 among a formula, b expresses the integer of 1 to 100, m expresses 
the integer of 0 to 100, n expresses the integer of 0 to 100, and R12 expresses a hydrogen atom or an 
alkyl group. In addition, at the time of b> 1, even if b D' is the same, they may differ. Moreover, the 
hydrogen atom contained in D' and R12 may be replaced by the halogen atom. 
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[0040] An electrolyte salt is for giving ion conductivity by maceration, and is expressed with the 
general formula shown in ** 26. 

[Formula 26] A expresses a cation among AB formula and B expresses an anion. 
[0041] A light metal salt etc. is mentioned as this electrolyte salt, and, specifically, it is used 
according to the purpose from alkaline-earth-metals salts, such as alkali-metal salts, such as a lithium 
(Li) salt, a sodium (Na) salt, or a potassium (K) salt, a calcium (calcium) salt, or a magnesium (Mg) 
salt, etc. In addition As lithium salt ** LiC104, LiBF4, LiPF6, LiAsF6, LiAlC14, LiSbF6, LiCF3 
S03, LiN (CF3 S02)2, IiC4 F9 S03, LiCF3 C02, and UN (CF3 C02)2 It is. etc. - as sodium salt - 
NaC104, NaBF4, NaSCN, etc. - it is — as potassium salt - KBF4 etc. - it is The need is accepted, a 
gap, one sort, or two sorts or more are mixed, and these are used. 

[0042] In addition, when a siloxane derivative is used as a high molecular compound, as for the rate 
of the compound and high molecular compound over which the bridge was constructed, it is desirable 
to make into within the limits below the 10000 weight sections the compound over which the bridge 
was constructed to the 100 weight sections of a siloxane derivative more than 10 weight sections. It is 
because un-arranging - a film becomes easily or hard — will arise if film intensity is not enough if 
there are few compounds over which the bridge was constructed than 10 weight sections, and the 
10000 weight sections are exceeded, although based also on the molecular weight of a siloxane 
derivative, or an electrolytic use. 

[0043] Moreover, the rate of the electrolyte salt to the compound over which the bridge was 
constructed is a rate (the number of mols of the ether linkage unit in the number of mols / compound 
with which the bridge was constructed of an electrolyte salt) of the number of mols of an electrolyte 
salt to the number of mols of the ether linkage unit in the compound over which the bridge was 
constructed, and it is desirable that it is within the limits of five or less [ 0.0001 or more ]. As for the 
rate of the electrolyte salt to a siloxane derivative, it is desirable similarly that it is [ of the number of 
mols of the electrolyte salt to the number of mols of the ether linkage unit in a siloxane derivative ] 
within the limits of five or less [ 0.0001 or more ] comparatively (the number of mols of the ether 
linkage unit in the number of mols / siloxane derivative of an electrolyte salt). It is because high ionic 
conductivity can be obtained within the limits of this. 

[0044] The number of mols of the ether linkage unit incidentally included in one mol of diester 
compounds shown in ** 19 is mol (1+x+y), and the number of mols of the ether linkage unit included 
in one mol of copolymers shown in ** 24 is {i+(l+l+2) xj+(l+l) xk} mol. 
[0045] The electrolyte which has such composition can be manufactured as follows using the 
following constituents for electrolytes. 

[0046] First, the constituent for electrolytes containing the compound which has the functional group 
in which ether linkage and bridge formation are possible and for which a bridge can be constructed, a 
high molecular compound, and an electrolyte salt is prepared. Among these, a high molecular 
compound and an electrolyte salt are as having mentioned above. For example, a siloxane derivative 
is prepared as a high molecular compound, and at least one sort of lithium salt is prepared as an 
electrolyte salt. 

[0047] The compound which can construct a bridge turns into a compound which has the three- 
dimensions network structure mentioned above according to bridge formation and over which the 
bridge was constructed, the compounds or those mixture of the pectinate are sufficient also as a 
straight chain-like compound, and they may have the side chain. Moreover, as long as it has the 
chain-like atomic arrangement in part at least, the compound which has an atomic arrangement also 
with an open chain compound annular to a part of principal chain or side chain is sufficient. 
Furthermore, if it has at least one functional group which can construct a bridge, any number of 
numbers are good and the position is also good anywhere. For example, in the case of the straight 
chain-like compound, you may have to ends the functional group which can construct a bridge, and 
may have only at one end. You may be the many organic functions which may have the functional 
group which can construct a bridge over at least one end in the case of the compound of the pectinate, 
and it has three or more. 

[0048] Moreover, the compound which can construct a bridge may have what functional group as a 
functional group which can construct a bridge. Specifically, the compound which has an ester 
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compound or an allyl group is mentioned. For example, as long as it is an ester compound, you may 
have a monoester compound, a diester compound, a triester compound, or ester combination four or 
more. Furthermore, the compound in which this bridge formation is possible may contain two or 
more sorts of things from which the number of the functional groups which can construct a bridge 
differs, and may contain two or more sorts of things from which the kind of functional group which 
can construct a bridge differs. 

[0049] The triester compound expressed with the general formula shown in the monoester compound 
and ** 21 which are expressed with the diester compound expressed with the general formula shown 
in ** 19 as a compound in which such bridge formation is possible, for example, and the general 
formula shown in ** 20 is mentioned. In addition, it is more desirable to include the monoester 
compound shown in ** 20 in addition to this compound, when using the diester compound shown in 
** 19. As mentioned above, when this constructs a bridge, it is for forming a free end side chain 
including ether linkage. In this case, as for the weight ratio (a monoester compound / diester 
compound) of a monoester compound to a diester compound, it is desirable that it is within the limits 
of 5.0 or less more greatly than 0. Moreover, it is more desirable to include the monoester compound 
shown in ** 20 in addition to this compound, when using the triester compound shown in ** 21. 
[0050] A copolymer including the composition unit shown in the composition unit shown in ** 22 
and ** 23 as a compound which can construct a bridge over others, for example etc. is mentioned. 
Specifically, the copolymer shown in ** 24 is desirable. 

[0051] In addition, it is desirable to make into within the limits below the 10000 weight sections the 
compound which can construct a bridge more than 10 weight sections to the 100 weight sections of a 
siloxane derivative as the rate of the compound and high molecular compound which can construct a 
bridge was mentioned above, when a siloxane derivative was used as a high molecular compound. 
Moreover, the rate of the electrolyte salt to the compound which can construct a bridge as mentioned 
above The number of mols of the electrolyte salt to the number of mols of the ether linkage unit in the 
compound which can construct a bridge comparatively (the number of mols of the ether linkage unit 
in the compound in which electrolytic number of mols / bridge formation are possible) The rate of the 
aforementioned electrolyte salt [ as opposed to / it is desirable that it is within the limits of five or 
less / 0.0001 or more /, and / a siloxane derivative ] It is desirable that it is [ of the number of mols of 
the electrolyte salt to the number of mols of the ether linkage unit in a siloxane derivative ] within the 
limits of five or less [ 0.0001 or more ] comparatively (the number of mols of the ether linkage unit in 
electrolytic number of mols / siloxane derivative). 

[0052] Subsequently, the compound which has the functional group in which these ether linkage and 
bridge formation are possible and for which a bridge can be constructed, a high molecular compound, 
and an electrolyte salt are mixed, and uniform mixture is produced. Li addition, a polymerization 
initiator is also added if needed in that case. A polymerization initiator is needed except when 
irradiation of an electron ray performs a polymerization, and it has a photopolymerization initiator 
and a thermal polymerization initiator. 

[0053] As a photopolymerization initiator, there is acetophenone, TORIKURORO acetophenone, 2- 
hydroxy-2-methylpropiohenone, 2-hydroxy-2-methyl iso propiophenone, 1 -hydroxy cyclohexyl 
ketone, BENZO iso ether, 2, and 2-diethoxy acetophenone or a benzyl dimethyl ketal, for example. 
Moreover, as a thermal polymerization initiator, there is initiators, such as elevated-temperature 
polymerization initiators, such as cumene hydroperoxide, t-butyl hydroperoxide, a JIKUMI looper 
oxide, or G t-butyl peroxide, or a benzoyl peroxide, a lauroyl peroxide, a persulf ate, or an 
azobisisobutyronitril, or a redox initiator, for example. As a polymerization initiator, you may mix 
and use 1 of sorts of these, and two sorts or more. 

[0054] In addition, a polymerization initiator is added in the range of the 0.1 - 1.0 weight section to 
the compound 100 weight section which has the functional group in which ether linkage and bridge 
formation are possible and for which a bridge can be constructed. It is because an effect does not 
change even if a rate of polymerization will fall remarkably and will add exceeding the 1.0 weight 
sections, if fewer than the 0. 1 weight section. 

[0055] Then, ultraviolet rays, an electron ray, X-rays, gamma rays, microwave, or a RF is irradiated at 
this mixture, or this mixture is heated, and the polymerization of the compound which can construct a 
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bridge is carried out. A bridge is constructed over the compound which can construct a bridge by this, 
and the electrolyte concerning the gestalt of this operation is obtained. 

[0056] In addition, in case the compound which can construct a bridge, a high molecular compound, 
and an electrolyte salt are mixed, proper organic solvents, such as an acetonitrile, are used and you 
may make it form mixture. In this case, after performing dryness processing of leaving or heating in 
air and under reduced pressure after carrying out the polymerization of the compound which can 
construct a bridge, and making it remove an organic solvent, and obtaining the mixture, performing 
dryness processing and removing an organic solvent, you may be made to carry out the 
polymerization of the compound which can construct a bridge. 
[0057] Moreover, this electrolyte can be manufactured even if it performs it as follows. 
[0058] First, the compound which has the functional group in which ether linkage and bridge 
formation are possible and for which a bridge can be constructed, a high molecular compound, and an 
electrolyte salt are prepared like the previous manufacture method. Subsequently, it mixes with the 
compound which can construct a bridge, and a high molecular compound. A polymerization initiator 
is mixed if needed in that case. Then, the polymerization of the compound which can construct a 
bridge is carried out like the previous manufacture method, and the compound which can construct a 
bridge forms the mixture of the compound and high molecular compound over which the bridge was 
constructed in the bridge formation machine. Dissolve an electrolyte salt in the organic solvent after 
it, this mixture is made to permeate, and dryness removal of the organic solvent is carried out. 
Thereby, the electrolyte concerning the gestalt of this operation is obtained. 
[0059] In addition, although especially the conditions of polymerization reaction are not limited, 
polymerization reaction is considered from the simple nature of equipment, and a cost side, and UV 
irradiation or its heating polymerization is desirable. Moreover, when, producing the electrolyte used 
for the lithium cell using alkali-metal ion, a lithium ion battery, and a sodium cell for example, as for 
the solvent and polymerization initiator at the time of mixing the constituent for electrolytes (namely, 
the compound, high molecular compound, and alkali-metal salt which can construct a bridge), and 
these, it is desirable to fully perform dehydration processing, and it is desirable to also make 
atmosphere under manufacture into low humidity. It is because there are some which are decomposed 
depending on the kind of alkali-metal salt when this reacts with moisture. Moreover, it is because 
alkali metal and moisture react violently in a negative electrode when it uses as a cell. 
[0060] Thus, the electrolyte manufactured is used for a cell as follows. Here, the example of the 
rechargeable battery which used the lithium is given and it explains below with reference to a 
drawing. 

[006 1 ] Drawing 1 expresses the cross-section structure of the rechargeable battery using the 
electrolyte concerning the gestalt of this operation. In addition, what was shown in drawing 1 is 
called so-called paper type. The laminating of this rechargeable battery is carried out through the 
electrolyte 13 which requires a negative electrode 1 1 and a positive electrode 12 for the gestalt of this 
operation, sheathing of the couple which the insulating packing 14 is arranged by these sides, and was 
arranged so that it might face across a negative electrode 1 1 and a positive electrode 12 in between - 
it is sealed by pasting up with the periphery section of members 15 and 16 

[0062] The negative electrode 11 contains occlusion and the metal which can be ****ed, the alloy, or 
the carbon material for for example, the lithium metal or the lithium ion. This carbon material is 
prepared in predetermined temperature and predetermined atmosphere, for example, carbon black, 
such as corks, such as pyrolytic carbons, petroleum coke, or pitch coke, artificial graphites, natural 
graphites, and acetylene black, glassy carbons, the organic polymeric-materials baking object, or the 
carbon fiber is used. In addition, an organic polymeric-materials baking object calcinates organic 
polymeric materials at the suitable temperature of 500 degrees C or more in inert gas atmosphere or a 
vacuum. 

[0063] a positive electrode 12 - as a positive active material - TiS2, MoS2, and NbSe2 Or V2 05 
etc. — the metallic sulfide which does not contain a lithium, the oxide, the lithium compound sulfide 
containing a lithium, or the lithium multiple oxide is contained In order to make an energy density 
high especially, it is Lix M02. It is desirable that the lithium multiple oxide made into a subject is 
included. In addition, one or more kinds of transition metals of M are desirable, and, specifically, its 
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at least one sort in cobalt (Co), nickel (nickel), and manganese (Mn) is desirable. Moreover, x is 
usually the value of 0.05<=x<=1.10 within the limits, as the example of such a lithium multiple oxide 
— LiCo02, LiNi02, Lix Niy Col-y 02, or (however, the value of x and y changes with charge-and- 
discharge states of a cell, and are usually 0< x<l and 0.7< y<=l.) LiMn 204 etc. — it is mentioned 
[0064] In addition, this lithium multiple oxide canies out trituration mixture according to 
composition of a request of the carbonate of a lithium, a nitrate, an oxide or a hydroxide, and the 
carbonate of transition metals, a nitrate, an oxide or a hydroxide, and is prepared by calcinating in 
oxygen atmosphere at the temperature within the limits of 600-1000 degrees C. 
[0065] The electrolyte 13 contains lithium salt as an electrolyte salt here. Moreover, the electrolyte 13 
serves also as the duty as separator in this rechargeable battery. That is, a negative electrode 1 1 and a 
positive electrode 12 are isolated, and a lithium ion is passed, preventing the short circuit of the 
current by contact of two poles. In addition, you may make it have the separator which is not 
illustrated between a positive electrode 12 and an electrolyte 13 or into an electrolyte 13 between a 
negative electrode 1 1 and an electrolyte 13 if needed. As separator, there is what consists of a 
nonwoven fabric made of synthetic resin, such as a polytetrafluoroethylene, polypropylene, or 
polyethylene, a thing which consists of a ceramic film, or a thing which consists of a porosity thin 
film film. 

[0066] The rechargeable battery which has such composition acts as follows. 

[0067] In this rechargeable battery, if it charges, a lithium will serve as ion, it will be desorbed from a 
positive electrode 12, and occlusion will be carried out to a negative electrode 11 through an 
electrolyte 13, for example. If it discharges, a lithium serves as ion and it is desorbed from a negative 
electrode 11, and through an electrolyte 13, a metaphor will return to a positive electrode 12 and 
occlusion will be carried out. Here, the compound which has ether linkage and a bridge formation 
machine contains the compound over which the bridge was constructed in the bridge formation 
machine, and the electrolyte 13 holds the high molecular compound and the lithium ion between the 
three-dimensions network structure. Therefore, while having membrane formation nature and strong 
film intensity, it also has high ion conductivity. Therefore, it has the outstanding cell performance. 
[0068] Thus, since it was made for the compound which has ether linkage and a bridge formation 
machine to contain the compound and high molecular compound over which the bridge was 
constructed in the bridge formation machine according to the electrolyte concerning the gestalt of this 
operation, a high molecular compound and an electrolyte salt can be held between the three- 
dimensions network structure. Therefore, ion conductivity can be made high, holding high membrane 
formation nature and strong film intensity. Therefore, if an electrochemistry device is constituted 
using this electrolyte, the electrochemistry device which has a high performance easily can be 
obtained. 

[0069] Moreover, if it is made to have the free end side chain in which the compound over which the 
bridge was constructed includes ether linkage, higher ionic conductivity can be obtained. 
[0070] Furthermore, since it was made for the compound and high molecular compound which have 
the functional group in which ether linkage and bridge formation are possible and for which a bridge 
can be constructed to be included according to the constituent for electrolytes concerning the gestalt 
of this operation, the polymerization of the compound in which this bridge formation is possible can 
be easily carried out by irradiation or heating of ultraviolet rays. Therefore, the electrolyte easily built 
over the gestalt of this operation can be obtained. 

[0071] In addition, since it was made to carry out the polymerization of the compound for which a 
bridge can be constructed after mixing the compound and high molecular compound which have the 
functional group in which ether linkage and bridge formation are possible and for which a bridge can 
be constructed according to the manufacture method of the electrolyte concerning the gestalt of this 
operation, the electrolyte easily built over the gestalt of this operation can be obtained. 
[0072] Furthermore, since the electrolyte with which the compound which has ether linkage and a 
bridge formation machine contains the compound over which the bridge was constructed in the 
bridge formation machine was used, while being able to obtain high membrane formation nature and 
strong film intensity again according to the rechargeable battery concerning the gestalt of this 
operation, high ion conductivity can also be obtained. Therefore, it can manufacture easily and a high 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation, 

1. This document has been translated by computer.So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



EXAMPLE 

[Example] Furthermore, the concrete example of this invention is explained in detail. 
[0074] (Example 1) First, as a solvent, to the siloxane derivative and this siloxane derivative of 1 
weight section shown in ** 27, 1.0 mols [/kg ] lithium screw (trifluoromethyl sulfonyl) imide (Li 
(CF3 S02)2 N) was added to the acetonitrile (CH3 CN) of 50 weight sections, and it dissolved in it. 
Subsequently, the polyethylene glycol dimethacrylate of 2 weight sections shown in ** 28 as a 
compound which can construct a bridge over this, and the methoxy polyethylene glycol 
monomethacrylate of 2 weight sections shown in ** 29 were added, and it mixed until it became a 
uniform solution. 
[0075] 

[Formula 27] 



[0076] Then, after removing an acetonitrile until it kept at 25 degrees C under reduced pressure of 
this mixed solution and became 15 weight sections, add 2 of the 0.05 weight section, 2-dimethoxy -2, 
and a T -phenyl acetophenone as a polymerization initiator, and it was made to dissolve, and applied 
uniformly on the substrate made from Teflon. After applying on a substrate, it sets in 25-degree C air, 
and they are ultraviolet rays 6 mW/cm2 It irradiated for 20 minutes with the quantity of light, and 
polymerization reaction was performed. It was made to dry after it and under reduced pressure of 60 
degrees C for 6 hours, and the electrolyte with a thickness of 100 micrometers was obtained. 
[0077] It is the film of this electrolyte an area of 0.7854cm 2 It clipped in the shape of a disk, it put 
between the electrode made from the stainless steel of a couple, and asked for the ionic conductivity 
in 25 degrees C by the alternating current impedance method. The result is shown in Table 1. 




[Formula 28] 

CH3 0 



O CH3 





[0078] 
[Table 1] 
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[0079] (Example 2) Except for having made into the 0.5 weight section the addition of the 
polyethylene glycol dimethacrylate shown in-izing 28, and having made into the 0.5 weight section 
the addition of the methoxy polyethylene glycol monomethacrylate shown in ** 29, the electrolyte 
was produced like the example L Ionic conductivity was investigated about this electrolyte as well as 
an example 1. The result is similarly shown in Table 1. 

[0080] (Example 3) Except for having made into the 0.125 weight section the addition of the 
polyethylene glycol dimethacrylate shown in-izing 28, and having made into the 0.125 weight section 
the addition of the methoxy polyethylene glycol monomethacrylate shown in ** 29, the electrolyte 
was produced like the example 1. Ionic conductivity was investigated about this electrolyte as well as 
an example 1. The result is similarly shown in Table 1. 

[0081] (Example 4) Except for having made into the 1.33 weight section the addition of the 
polyethylene glycol dimethacrylate shown in-izing 28, and having made into the 2.66 weight sections 
the addition of the methoxy polyethylene glycol monomethacrylate shown in ** 29, the electrolyte 
was produced like the example 1. Ionic conductivity was investigated about this electrolyte as well as 
an example 1. The result is similarly shown in Table 1. 

[0082] (Example 5) Except for having made into the 0.083 weight section the addition of the 
polyethylene glycol dimethacrylate shown in-izing 28, and having made into the 0.166 weight section 
the addition of the methoxy polyethylene glycol monomethacrylate shown in ** 29, the electrolyte 
was produced like the example 1. Ionic conductivity was investigated about this electrolyte as well as 
an example 1. The result is similarly shown in Table 1. 

[0083] (Example 6) the thoria chestnut rate compound which replaced with the methoxy polyethylene 
glycol monomethacrylate shown in the polyethylene glycol dimethacrylate shown in-izing 28, and ** 
29, and was shown in ** 30 as a compound which can construct a bridge — 4 weight ******** — 
except for things, the electrolyte was created like the example 1 Ionic conductivity was investigated 
about this electrolyte as well as an example 1. The result is similarly shown in Table 1. 
[0084] 

[Formula 30] 

/ CH3 \ O H 
CH 2 - O CHtfH^-^gV CHaCHO-^ C — C = CH2 

/ CH3 \ O H 
CH — O CH 2 CH 2 0-)g! r CH2CHO--JL C — C = CH2 

/ CH3 \ O H 
CH2-O-^CH2CH2O-^CH2CH0-^C -C=CH 2 



[0085] (Example 7) the thoria chestnut rate compound which replaced with the methoxy polyethylene 
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glycol monomethacrylate shown in the polyethylene glycol dimethacrylate shown in-izing 28, and ** 
29, and was shown in ** 30 - 1 weight ******** - except for things, the electrolyte was created like 
the example 1 Ionic conductivity was investigated about this electrolyte as well as an example 1. The 
result is similarly shown in Table 1. 

[0086] (Example 8) the thoria chestnut rate compound which replaced with the methoxy polyethylene 
glycol monomethacrylate shown in the polyethylene glycol dimethacrylate shown in-izing 28, and ** 
29, and was shown in ** 30 0.25 weight ******** ~ except for things, the electrolyte was created 
like the example 1 Ionic conductivity was investigated about this electrolyte as well as an example 1. 
The result is similarly shown in Table 1 . 

[0087] (Example 9) the number of mols of the lithium screw imide to the number of mols of an ether 
linkage unit [ in / a siloxane derivative / for the siloxane derivative and lithium screw imide which 
were first shown in ** 27 ] — it mixed so that it might be set comparatively (the number of mols of 
the ether linkage unit in the number of mols / siloxane derivative of lithium salt) to 0.06, and the 
mixture of a siloxane derivative was adjusted 

[0088] Subsequently, 20.6 mol % of composition units shown in ** 31, and 77.5 mol % of 
composition units shown in ** 32, The number average molecular weight which consists of 1.9 mol 
% of composition units shown in ** 33 prepared the solid-state-like random copolymer of 820,000 as 
a compound which can construct a bridge, and it mixed so that it might be set comparatively (the 
number of mols of the ether linkage unit in the number of mols / copolymer of lithium salt) to 0.06, 
and the mixture of the mol number of lithium screw imide to the number of mols of an ether linkage 
unit [ in / a copolymer / for this copolymer and lithium screw imide ] which is an 
[0089] 

[Formula 31] 
-^CH2CHO-)- 



0-(-CH2CH20^-CH3 

[Formula 32] 
-(-CH2CH20-*- 

[Formula 33] 
-{-CH2CHO-4- 

I 

CH2 

I 

O — CHsCH = CH 2 

[0090] Then, the mixture of a siloxane derivative and the mixture of a copolymer were mixed in the 
acetonitrile so that the weight ratio (the mixture of a siloxane derivative mixture of a /copolymer) of 
the mixture of a siloxane derivative to the mixture of a copolymer might become 5/5, 2 and 2- 
dimethoxy -2 and the 2' -phenyl acetophenone were added as a polymerization initiator, and it 
considered as the mixed solution. 

[0091] After adjusting a mixed solution, this mixed solution is uniformly applied on the substrate 
made from Teflon, and reduced pressure drying is carried out at 25 degrees C, and it sets in 25-degree 
C air, and they are ultraviolet raysmW [ 6 //cm ] 2 It irradiated for 20 minutes with the quantity of 
light, and polymerization reaction was performed. It was made to dry after it and under reduced 
pressure of 60 degrees C for 6 hours, and the electrolyte with a thickness of 100 micrometers was 
obtained. Ionic conductivity was investigated about this electrolyte as well as an example 1. The 
result is shown in Table 2. 
[0092] 
[Table 2] 
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[0093] (Example 10) Except for having mixed the mixture of a siloxane derivative, and the mixture 
of a copolymer so that the weight ratio (the mixture of a siloxane derivative mixture of a /copolymer) 
of the mixture of a siloxane derivative to the mixture of a copolymer might become 7.5/2.5, the 
electrolyte was produced like the example 9. Ionic conductivity was investigated about this 
electrolyte as well as an example 1. The result is shown in Table 2. 

[0094] (Example 1 1) Except for having mixed the mixture of a siloxane derivative, and the mixture 
of a copolymer so that the weight ratio (the mixture of a siloxane derivative mixture of a /copolymer) 
of the mixture of a siloxane derivative to the mixture of a copolymer might become 2.5/7.5, the 
electrolyte was produced like the example 9. Ionic conductivity was investigated about this 
electrolyte as well as an example 1. The result is shown in Table 2. 

[0095] (Example of comparison) Except for having not mixed the mixture of a siloxane derivative 
but having used only the mixture of a copolymer as an example of comparison over examples 9-11, 
the electrolyte was produced like the example 9. Ionic conductivity was investigated about this 
electrolyte as well as an example 1. The result is shown in Table 2. 

[0096] It turns out that it has sufficient conductivity to obtain the ionic conductivity exceeding 1x10- 
5 S/cm from the result of examples 1-8 and examples 9-11, and use each electrolyte of an example 
for a cell from it. Moreover, the electrolyte of an example is also understood that high ionic 
conductivity is obtained compared with the example of comparison from the result of examples 9-11 
and the example of comparison. That is, when the compound which has ether linkage and a bridge 
formation machine contained the compound over which the bridge was constructed in the bridge 
formation machine, and high molecular compounds, such as a siloxane derivative, ionic conductivity 
could be raised and this electrolyte was used, it turns out that the cell which has the outstanding 
performance is obtained. 

[0097] As mentioned above, although the gestalt and each example of operation were given and this 
invention was explained, this invention is not limited to the gestalt and each example of the above- 
mentioned implementation, and can deform variously. For example, although the case where the 
compound which has the functional group in which ether linkage and bridge formation are possible 
and for which a bridge can be constructed was made to construct a bridge mutually was explained, 
you may make it make the compound which has ether linkage and for which a bridge can be 
constructed, and other compounds construct a bridge in the gestalt of the above-mentioned 
implementation. Namely, the compound with which the bridge was constructed over the compound 
which has ether linkage and a bridge formation machine in the bridge formation machine should just 
have at least the structure where the bridge was constructed over the compound which has ether 
linkage and a bridge formation machine, in part. 

[0098] Moreover, as a compound which has the functional group in which ether linkage and bridge 
formation are possible in the gestalt of the above-mentioned implementation, although the copolymer 
including the composition unit shown in the ester compound shown in ** 19, ** 20, and ** 21 and 
the composition unit shown in ** 22, and ** 23 was explained concretely, if it has the functional 
group in which ether linkage and bridge formation are possible, what has other structures can be used 
similarly. 

[0099] Furthermore, in the gestalt and each example of the above-mentioned implementation, 
although the siloxane derivative was explained as a high molecular compound, other high molecular 
compounds which can dissolve an electrolyte salt can be used similarly. In that case, you may make it 
use two or more high molecular compounds, and it may replace with a siloxane derivative, or other 
high molecular compounds may be used with a siloxane derivative. 
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[0100] In addition, in the gestalt of the above-mentioned implementation, although the rechargeable 
battery using the lithium was explained and the case where lithium salt was used as an electrolyte salt 
was explained in each above-mentioned example, this invention is applicable about the electrolyte 
and rechargeable battery which used other electrolyte salts, such as sodium salt or a calcium salt, 
similarly. 

[0101] Furthermore, in the gestalt of the above-mentioned implementation, although the paper type 
rechargeable battery was explained, this invention is applicable about the thing of other 
configurations, such as telescopic [ which has a button type, a coin type, a square shape, or spiral 
structure ], similarly again. 

[0102] In addition, although the case where the electrolyte of this invention was used for a 
rechargeable battery was explained in the gestalt of the above-mentioned implementation again, the 
constituent for an electrolyte and electrolytes of this invention can be used about other cells, such as a 
primary cell. Furthermore, it can also use for other electrochemistry devices, such as a capacitor, a 
capacitor, or an electrochromic element. In addition, for example, when using the electrolyte of this 
invention for a capacitor etc., basic-group salts, such as an ammonium salt, can also be used as an 
electrolyte salt. 



[Translation done.] 
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DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

Prawing 11 It is a cross section showing the composition of the rechargeable battery using the 
electrolyte concerning the gestalt of 1 operation of this invention. 
[Description of Notations] 

11 — negative electrode, 12 — positive electrode, and 13 — an electrolyte, 14 — insulation packing, 15, 
and 16 - sheathing — a member 
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DRAWINGS 



IPrawing 11 
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